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REPORT 

OP THE 



SECRETARY OF AGRICULTURE. 



•To THE President: 

The Secretary of Agriculture has the honor to submit his annual 
report of the work of the Department for the fiscal year ending June 
30, 1897. 

OBJECTS OF THE DEPABTICENT. 

The Department of Agriculture was organized to help farmers to a 
better knowledge of production and its tendencies at home and abroad, 
so as to enable them to intelligently meet the requirements of home 
and foreign markets for material that may be profitably grown or 
manufactured on American farms. It was also intended that the 
Department should organize a comprehensive system of means by 
which the sciences that relate to agriculture should become familiar 
as household words among our farmers. 

SCOPE OF THE DEPABTXENT WOBK. 

The endowment of agricultural colleges by Congress in 1862 and the 
appropriations for experiment stations in 1887, for education in agri- 
culture and for supplying correct information to farmers along the 
lines of their life work, are probably the most effective and far-reach- 
ing ever devised by the government of any people. Cultivators are 
becoming more familiar with the soils they manipulate and the cli- 
mates of their respective localities, the plants adapted to their condi- 
tions, and the live stock that those conditions will best develop. The 
work done in each State along lines of agricultural investigation by 
experiment stations is to some extent local in its character, while 
much of it has general application. The Department of Agriculture 
designs giving wide circulation to everything of general interest, so 
that the farmers of all the States and Territories may get the benefit 
of good work done in each State. 

ANUULL PBODUCTS AND FOREIGN MABEETa 

The science of dairying is spreading from the agricultural college 
centers, resulting in greatly increased and improved production. The 
Department of Agriculture is seeking markets in foreign countries by 
making their people familiar with the superiority of our goods. 
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We produce meats of superior quality more cheaply than any other 
nation can put them on the world's market, owing to the cheapness 
of our grains and grasses. The State experiment stations are giving 
feeders information regarding the best methods of nutrition, which 
will result in more economic practices. The Department of Agricul- 
ture inspects live animals and dressed meats for export and certifies 
to their freedom from disease, supervises their condition through 
agents in foreign markets, and is the advocate of exporters where 
discriminations are laid upon the movement of live stock and meats 
in foreign countries. The Department will in the future endeavor to 
help producers to find markets for surplus productions, by getting^ 
and spreading information concerning them and concerning what for- 
eign markets require. 

EXPEBIICENTS WITH SUGAR BEETS. 

The Grovemment spends money freely in distributing seeds and 
plants among the people. The policy of the Department of Agri- 
culture in the future will be to encourage the introduction of what 
will enable our people to diversify their crops and keep at home 
money that is now sent abroad to buy what the United States should 
produce. 

Seven tons of imported sugar-beet seeds were distributed last spring 
in 27 States, among 22,000 farmers, through the experiment stations of 
those States, to ascertain where the sweetest beets can be produced. 
Samples are now being analyzed at the experiment stations, and 
where they are not prepared to do the work the beets are forwarded 
to the laboratory of the Department at Washington. There is abun- 
dant encouragement to lead us to conclude that our country will 
within a few years produce what sugar it requires. The Department 
will collect all the facts regarding the work of this season and publish 
them for general distribution. The pioneer work will be pushed ener- 
getically during the next year. 

OPPOBTUNITIES FOB NEW INDUSTRIES. 

rhe United States paid 1382,000,000 the last fiscal year for sugar, 

\ides, fruits, wines, animals, rice,*flax, hemp, cheese, wheat, barley, 

'>nns, eges, tea >tc., 10,000,000 for chicory, castor beans, lavender, 

ir. '^c ^J^•^^^y. ^oppy, sumac, ctc, aud 12,000,000 for bulbs, nearly 

'\ be grown p^iH prepared for use at home. The 
.-•ipnHn- ^ '1 -M .,nrage thc growing of these arti- 

*ii^ ^v sending out Farmers' Bulle- 
\jii.\^\ji.i*Aii^ tiieiii. 

.o-» gr - Worses as cheaply as he can grow 

lutable export trade in cattle, and 

■ u-ip 1^*1 v^ ind profitable in horses. 
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The Department is gathering facts regarding our horse industry at 
home and the requirements of purchasers abroad, so that our farmers 
may learn what foreign buyers demand. 

ADVANCE IN SEED DISTBIBT7TI0N. 

We are endeavoring to get information from foreign countries with 
which we compete in the markets of the world regarding crops and 
prices. We are also taking steps to ascertain what crops are grown 
on different thermal lines, so that seeds and plants may be intelli- 
gently brought to this country to assist in the diversification of our 
crops and add to their variety. Agents are sent into foreign coun- 
tries to make selections suitable to our various latitudes. All this 
work is done at a disadvantage and at considerable expense, which 
limits seed and plant importation. A scientist has been appointed in 
the Department to have charge of seed and plant importation. He 
will correspond with American representatives abroad, with scientific 
associations, investigators, seed houses, and the like, so as to get 
information concerning plant life in different latitudes and along the 
life zones that control plant growth. The Department requires the 
history as regards soil, climate, and antecedents of every seed or plant 
it imjwrts. This is very difficult to get in many cases. None of the 
countries of the Eastern Hemisphere have a corps of scientists in every 
locality as the United States has. Our country has profited by intro- 
ducing new seeds and plants, but much of this work has been done 
in the dark. 

NEED OF aXJAXIFIED AGAsNTS IN FOREIGN COUNTBIES. 

There is a necessity in every foreign country to which we send repre- 
sentatives for American agents who have been educated in the sciences 
relating to agriculture. The agricultural colleges endowed by Con- 
gress are educating men along these lines. Such men can now be had 
who are competent to report intelligently on the productions of coun- 
tries where man has lived by tilling the soil for thousands of years, 
and they could keep the farmers of the United States informed 
regarding crops, markets, and their tendencies much more accurately 
than agents not scientifically educated. 

GRASSES AND FOBAGE PLANTS. 

Much of our country is comparatively new; few of our native 
grasses or legumes thrive in connection with systems of rotation that 
are necessary to maintain fertility. They are fast disappearing as 
grazing and cultivation are adopted. It is a task worthy a nation's 
effort to replace them with grasses that form sod and replenish the 
soil with humus or legumes that fix free nitrogen in the soil and that 
provide the most valuable part of animal food. Both considerations 
demand the attention of the Department of Agriculture, and efforts 
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have been made during the past season to procure suitable grasses 
and legumes from the semiarid countries of Asia, through agents of 
the Department, for trial in the Western and Southwestern sections of 
our country. 

THE DEPABTICENT SCIENTISTS AND THEIB WOBK. 

The Department has a thoroughly competent corps of scientists 
occupying places in the front ranks of their specialties, conducting 
research into all fields of inquiry where practical farmers need their 
help. They cooperate with the scientists of the several experiment 
stations in investigations of more than local interest, and keep in touch 
with observers and experimenters throughout the United States and 
in foreign countries. Reports of their work are distributed as the 
secrets of nature influencing agricultural production are revealed. 

THE WORLD'S MARKETS FOB FABICEBS. 

The markets of the world are now in close, sympathetic touch. Their 
sources of supply are affected by the weather, by insect depredations, 
by military commotions, by transportation facilities, and by the intel- 
ligence of producers. The Department of Agriculture intends, through 
its bureaus, offices, and divisions, to carry information to the homo 
of every farmer, and thus enable him to direct his efforts intelligently 
as changing conditions suggest. 

EXPERIMENTAL EXPORTS OF BUTTER. 

Early in the year it became apparent that a considerable surplus 
of butter of the higher grades would appear in our domestic markets. 
This had never before occurred, and it was plain that if such a condi- 
tion prevailed for any length of time the price of fine butter would 
decline; and should this happen with the best quality, values would 
be depressed through all grades of this commodity. Before mid- 
summer the best of creamery butter was offered in almost unlimited 
quantities in our largest markets at a price lower than ever known 
(14 and 15 cents) and no material change occurred for several weeks. 
I therefore decided to make a series of experimental exports of fine 
American butter, for the purpose of promoting an increased foreign 
demand for this article, and in order to got more exact information as 
to facts and conditions attending such exports than was otherwise 
obtainable. 

GROWTH AND CONDITION OF OUR BUTTER TRADE ABROAD. 

The export of butter from this country is nothing new. It began 
even as early as the j^eai 1747, and exceeded 1,000,000 pounds annu- 
ally a hundred years ago. Then it increased to 35,000,000 pounds in 
1863, and, dropping to 2,000,000 in 1870, rose to almost 40,000,000 
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in 1880. Since that time the quantity exported has been as low as 
5,000,000 pounds a year (1894) and as high as 31,000,000, the latter 
for the fiscal year ending June 30, 1897. New York City reports, for 
the commercial years ending with May, butter exports of 643,000 
packages (about GO pounds each) for 1880, 292,000 for 1890, 24,000 
for 1895, 199,000 for 1896, and 320,000 for 1897. Since May 1, 1897, 
the exports from New York have been about 12 percent greater than 
for the same months in 1896; but prior to the last year or two the 
butter exported was of low grade as a rule, and made not so much 
with a view to establishing a regular trade as to take advantage of 
special and transient conditions of the markets at home and abroad, 
and to make profits on these occasional business ventures. The result 
has been to give foreign merchants, especially in Great Britain, the 
impression that the butter of this country was poor in quality, and 
that no regular supply could be depended upon. 

TESTING THE LONDON BUTTER MARKET. 

Shipments of butter were therefore begun early in the season, under 
the supervision of the Dairy Division, and have since been continued 
at intervals of three or four weeks. The butter has been obtained 
from selected creameries in the leading dairy States, prepared with 
special reference to the ascertained requirements of foreign buj^ers, 
and thus far all has been consigned to a representative of the Depart- 
ment at London. It has been disposed of under his supervision, 
special efforts being made to test the demands of the London market 
and obtain the opinions of wholesale dealers, tradesmen, and con- 
sumers as to the merits of the butter thus sold and its relative posi- 
tion, present and prospective, in that market. 

IMPROVEMENTS IN TRANSPORTATION OF BUTTER. 

Much attention has also been given to the matter of transportation, 
with a view to shortening the time, improving the accommodations, and 
avoiding detentions and exposures, so as to make the conditions as 
nearly perfect as possible all along the line, from the producer, per- 
haps in our far West, to the consumer in England or on the Continent 
of Europe. It was at first found that although satisfactory facilities 
were provided by refrigerator cars and quick transit while on the rail, 
and by cold compartments on the steamships while at sea, there were 
points of necessary transfer where delays occurred, Avith the butter 
often exposed to high temperatures and the packages marred and 
injured by careless handling. Serious detentions at interior points of 
transfer and hours of needless exposure upon platforms and in ter- 
minal sheds at New York and other points have been locat.ed and 
arrangements made for preventing them. The railroads of this coun- 
try and the special transportation lines operating over them appre- 
ciate the necessities of the case, and are prepared to perfect their 
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arrangements for receiving butter in all the large producing districts 
and delivering it unimpaired to vessels at any suitable port to any 
extent demanded by the development of this traffic. 

COLD STORAGE OP BUTTER ON STEAMERS. 

Suitable accommodations for cold storage of butter on ocean steamers 
were very imperfect and uncertain prior to the present year, and are 
not yet satisfactory at all points. But refrigerators have been avail- 
able at New York almost every week during this season, and it is now 
evident that the demands of trade in this respect will be met sufficiently 
at that point and promptly provided for at other ports on the Atlan- 
tic and also on the Gulf. (These important provisions will apply as 
well to other perishable farm products, and encourage the extension of 
markets in that direction also. ) At English ports there has been much 
complaint of detention and careless handling. An agent of the Depart- 
ment has given particular attention to this subject at Southampton, 
and rejKjrts the conditions there as much improved. A good deal 
remains to be done, however, to secure satisfactory facilities for 
transfer and prompt forwarding of butter and similar merchandise at 
those ports and proper accommodations on the freight trains to the 
interior markets of Great Britain. Refrigerator cars, such as are in 
common use all over this country, are as yet practically unknown in 
England. 

BETTER REPUTATION POR AMERICAN BUTTER. 

The shipments made have served the double purpose of securing 
useful information for those of our own people, whether producers or 
dealers, who wish to sell abroad, and of aiding to establish a better 
reputation for butter from the United States among prospective cus- 
tomers. Leading English merchants have been thus convinced, as 
never before, of the excellence of butter obtainable in this country 
and the feasibility of delivering it fresh and unimpaired to British 
buyers. 

In the endeavor to have all the butter included in these trials 

plainly marked and made known as the product of the United States, 

md thus presented to the English consumer, extraordinary prejudice 

i«s been met in London at every point. Merchants insisted that no 

'*^od butte^ '^ould come from America, made various unjust and absurd 

. *• ^iffTTiP r^ he butter offered them, and even when convinced of its 

- .— , their will, they offered to pay much less for it than 

» - " "^^'^ ^^ no better quality from other countries and 

)nce in the hands of the trade, our butter was 
• '^ -v -ifiih, Canadian, or Australian, and special efforts 
i ' vuy of '^^rr*^r he hands of consumers, under its 
- — -'• -•■' J.M i\f^ nen^ ■-■.ii.-»T'ciai ohannels. 
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FACTS ABOUT AMERICAN BUTTER. 

It is too early now to formulate all the lessons taught by these 
experimental exports, but certain facts have been already determined. 
Butter from the most remote creamery districts of the United States, 
when properly made, can be so transported as to be delivered in prime 
condition to consumers in England or on the Continent of Europe 
fifteen or twenty days after making. The quality of selected Amer- 
ican butter is quite equal to the best offered in London from any other 
country, although our supply, as a whole, is not so uniform in char- 
acter as that from some other sources, notably Denmark. Despite 
allegations to the contrary, the butter exported by the Department 
has been proved to contain less water and a greater proportion of 
pure butter fat than any butter for sale in the London market. 

The products of the United States and of Denmark have been found 
to be the only absolutely pure butter imported into England; all 
others, including the product of British colonies, contain more or less 
injurious ingredients, used as preservatives. Notwithstanding the 
prejudices of London merchants, and the maintenance of compara- 
tively low quotations for "States" butter, the creamery product of 
this country is now commonly retailed at the highest market price, on a 
perfect equality with the best English, Danish, and French butters. 
And English customers are so well pleased that, whether knowing it 
to be American butter or not, they frequently make special efforts to 
get more of that particular kind, and are disappointed on finding the 
supply to be insufficient and uncertain. The retail price obtained for 
butter exjiorted by the Department during the summer has been from 
24 to 28 cents per pound. 

BUTTER PACKAGES FOR THE LONDON MARKET. 

The London market objects to salted butter in small packages. 
There are indications that with someeffort print butter and smaU pack- 
ages for family trade might be successfully introduced, especially in 
the suburbs of the city. But consumers, as a rule, buy in small quan- 
tities, often daily, and prefer to see the quantity they want cut from a 
large body, like the contents of a box or tub, weighing 50 pounds or 
more. For this reason mainly the retailers, and consequently the 
larger merchants, demand large packages, and decidedly favor, 
because of convenience, the cubical box of 56 pounds, or a half hun- 
dredweight, known as the Australian package. Nevertheless, butter 
of established reputation sells in London, as elsewhere, at the best 
market rates, with little regard to the form of package. The best 
Danish butter, which still holds first place in English markets, is 
always found in kegs or firkins of different and irregular sizes. And 
although when the Department sent over early in the season exactly 
the same butter in boxes and tubs, the former sold for a cent or two 
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more per pound than the latter, subsequently, upon recognition of 
the quality of the article, the offerings made by the Department, in 
boxes and tubs, sold at the same price. 

COLOR AND FLAVOR OF BUTTER. 

English markets seem to differ as much as those in America in the 
matter of taste as to the degree of color and salt in butter. It is an 
easy matter to provide for meeting the requirements of any locality or 
market in these respects. At present London buyers want butter of 
a light lemon or straw color, even less yellow than our natural June 
grass butter, and lightly salted, having, in the finished product, about 
one-third of an ounce to the pound, or 2 per cent, of salt. A mild and 
even flat flavor seems to be preferred to the quicker and more decided 
flavors so highly esteemed in this country. 

CONDITIONS AFFECTING EXPORTS OF BUTTER. 

From the present outlook, the whole matter of future foreign mar- 
kets for American butter depends upon the question of prige. Eng- 
lish merchants are rapidly learning, and those of other countries can 
be similarly taught, that they can get all the butter they want from 
the United States, and of a quality unsurpassed, if they will pay 
enough for it. But the supply of fine butter in this country is irregular 
in quantity and our home demand fluctuates, so that the highest 
grades are at times obtainable at prices which offer a tempting margin 
for export, and a few months later the same grade of butter sells for 
about as much in Chicago and New York as it would in London. 
While these uncertain conditions exist, no regular export trade of 
importance is likely to be established. Neither merchants nor con- 
sumers like change of kind in their supply of butter. A reliable 
supply of uniform quality is an essential condition to a regular trade. 
It costs 2 or 3 cents a pound, and sometimes more, to carry butter 
from an American creamery and sell it in Liverpool or London. 

A comparison of market quotations in England and the United 
states month by month will show that at times there are strong 
Ti'incements for exporting butter and none at all at other times. In 
^^V last the wholesale price of ^^ ^^*»t creamery butter in New York 
^c 3 -.5 cents, while at >>- ^'^^"^'^ ^'•••- ^uejcr of equal quality was worth 
c ^^ oi '^*ifs 11 Y-^' .. ..-,. . ^r V Tit r K}i<> T)resent writing but- 

- .- - - ...... •■'S country, while in 

■ ... ., . - r .-, t^ *^i^" '^On^rcent. 

•f. H • <;i^ ip^ti I "I'm; ► n f-.iy_,f^ 

• ' * ' -- - I . .... .-.- ..i^v uv/ cuniract tne 

- ' 'xed price for the 

• ».;».*! temporarily else- 

Afupro IP satisfactory. 
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Others, including creamerymen as well as dairymen, are quite con- 
tented to follow the regular market price if their customer will take 
the entire product, week by week. From the investigations already 
made, it is evident that American creameries which do not find a suf- 
ficiently regular and satisfactory market for their butter product 
throughout the year, but are willing to accept ruling market prices, 
can arrange for disposing of their entire output to foreign merchants 
on terms quite as advantageous as those obtainable in this country. 

FURTHER EXPERIMENTAL EXPORTS OF BUTTER DESIRABLE. 

As already stated, the trials made the present season have been 
confined to the London market. The results obtained thus far seem 
to make it desirable to continue these experimental exports of butter 
enlarging the field of operations to include other points in Great Britain, 
which present peculiar local features, as well as selected markets on 
the Continent of Europe. 

It may become expedient to make similar efforts to extend the 
markets for other perishable commodities, the products of American 
farms, such as poultry, eggs, and fruit. 

THE PROBLEM OF THE FARMER'S HOME. 

Among the educational movements which in recent years have 
engaged the attention of the public none has been received with 
greater favor than the attempt to introduce into schools for girls and 
women some systematic teaching of the arts which are practiced in the 
home. Many of the colleges of agriculture and mechanic arts, together 
with scientific, technical, and industrial schools, now maintain a 
department of domestic science. Cooking and sewing are quite com- 
monly taught in the public schools, and cooking schools for women 
have been organized in numerous places. While useful instruction 
in these lines is imparted, it is generally recognized that much remains 
to be done before the teaching of domestic science can assume its 
most effective form. 

NEED OF THOROUGH HOME TRAINING. 

In this, as in other branches of instruction which have a vital rela- 
tion to the arts and industries, the student should learn not only the 
best methods of doing the things required by the daily needs of home 
life, but also the reasons why certain things are to be done and others 
avoided. In other words, this teaching needs a scientific basis if it is 
to be thoroughly useful. In this respect domestic science is in the 
same category with medicine, engineering, and agriculture. It is 
not so very long ago that medicine and engineering were very largely 
empirical arts, and the schools of medicine and engineering were 
principally engaged in teaching men the things they were to do when 
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they became doctors or engineers. To-day no doctor or engineer is 
considered fitted to pursue his profession until he has drunk deep at 
the fountains of science and knows well the principles on which suc- 
cessful practice must be based. In agriculture it is coming to be 
clearly seen that teaching the boy how to plow or to perform any 
other farm operation is not the most important service which the 
school can render. There must be added to this definite and careful 
instruction in the principles on which agricultural practice is based. 
The farmer must be taught to think in the lines where science has 
shed light upon his art if his practice is to be most thoroughly success- 
ful. Fortunately, science has already much to tell the farmer which 
is most useful to him, and every year sees an increase in the great 
store from which the agricultural student can safely draw. 

THE TEACHING OF DOMESTIC SCIENCE. 

Now, what has been done for the boy in agriculture and engineer- 
ing needs to be done for the girl in domestic art and science. And 
already the beginnings of a far-reaching effort in this direction have 
been made. The teachers of domestic science are not content to fol- 
low a dull routine of household drudgery in their teaching. They are 
appealing to the scientist and specialist in lines which touch the home 
life to explain the principles on which home practices should rest and 
to show them how intelligent taste and skill can make the home a 
pleasant place to live in, and how scientific knowledge can enable the 
home keeper to maintain the health and generally promote the physi- 
cal weU being of those committed to her charge. Some progress has 
been made in formulating the replies which science is now able to give 
to inquiries relating to domestic science and in undertaking investi- 
gations with a view to greatly broadening our knowledge of these 
matters in the days to come. 

THE DEPARTMENT'S WORK FOR THE HOME. 

In the great work of helping the women of our land, nearly half of 

vhom are toiling in the homes upon our farms, this Department, it is 

>elieved, has a large duty to perform. For, whatever will be effective 

^ raising the grade of the home life on the farm, in securing the better 

- irishment of th ^ farmer's family, and in surrounding them with the 

. /iTT'^Tnents a^'' tttractions of a well-ordered home, will powerfully 

^ite a^i^- o the material prosperity of the country and the 

' :iii.-_ . he farmers. The investigations which the Depart- 

— •' 'tjru. ».on on the food an'^ T^utrition of man have already 

• " 3^' Hf»e to tV'> ♦^^Qr»i-o . ^^d students of domestic sci- 

^ thbh -^ " --idgations will hereafter be still 

• -^ --i/i-i ^^i«- -v ^Avntific basis for the teaching and 

— ' f^ -„.... , 'iroTiqrii -u Hqsq relations with the 



REPORT OF THE SECRETARY OP AQRICULTURE. 



XV 



agricultural colleges and .other institutions for industrial training of 
the youth, the Dei)artment may incidentally aid the movement to 
educate women in the rational practice of the arts of the home. 

PROPOSED HELP IN THE TRAINING OF WOMEN. 

But beyond this it is much to be desired that the Department may 
be afforded an opportunity to undertake some definite enterprises 
which will enable it to extend much more material assistance to those 
who are engaged in the noble task of giving practical training to the 
future wives and mothers of our farmers and to that vast army of 
faithful women who are bearing the heavy burdens of keeping the 
farmers' homes pure and sweet and rearing the future masters of our 
vast agricultural domain. 

BUBSAU OF AJSrOLAL INDXJSTBT. 



MEAT INSPECTION. 

The appropriation at the disposal of the Bureau has not been suffi- 
cient to enable it to inspect all the animals slaughtered in the United 
States designed for interstate and foreign commerce. The force 
engaged in this work has been enlarged from time to time, and the 
number of animals inspected has increased each year. During the 
past year all the beef exported to Europe, and a great part of the pork 
and other meat products, have been inspected in accordance with the 
law, but the Bureau has found it imx>o^ible to inspect the large 
amount of meat slaughtered for interstate trade. The force now used 
in the insi)ection is competent and efficient, and it should be extended 
sufficiently to meet the intent of the law looking to the inspection of 
all the meat entering into interstate and foreign trade. The i)ersons 
obtained by certification from the eligible list of the civil service, as 
a rule, have been more competent and efficient than those obtained 
before the force was brought within the classified service. 

The work of inspection was in operation at 128 abattoirs and pack- 
ing houses located in 33 cities. 

The following table shows the number of ante-mortem inspections 
made in the stock yards and at abattoirs, with the number condemned : 

Ante-mortem inspection. 



Anim a^ft . 



Cattle 

Sheep 

Culvee 

Hogs 

Total 



For official 
abattoirs in 
cities where 
the inspec- 
tion was 
made. 



4,289.058 

5.179,643 

259.930 

16,813,181 



86,541,812 



For abat- 
toirs in other 

cities and 
miscellane- 
ous buyers. 



3,960,967 

2,864,712 

189,053 

8,753,563 



15,768,295 



Total 
inspections. 



8,250,025 

8,044.355 

148,963 

26,566,744 



42,810,107 



Con- 
demned 
at abat- 
toirs. 



195 

757 

56 

12,858 



13,866 



Rejected 

in stock 

yards. 



24,951 

10,508 

2,607 

40,287 



78,888 
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The following table shows the number of post-mortem inspections, 
giving the number of animals rejected, with the number of carcasses 
and parts condemned as unfit for human food : 

Post-mortem bispection. 



Animals. 



Cattle 

Sheep 

Calves 

Hogs 

Total 



Number of iaspections. 



At abat- 
toirs. 



4,242,216 

6,209,161 

273,124 

16,808,771 



26,633,272 



On ani- 
mals re- 
jected 
in stock 
yards. 



11,634 
4,733 

787 
30,263 



47,417 



Total. 



4,263,860 

6,213,894 

273,911 

16,839,084 



26,680,689 



Carcasses condemned. 


At 
abat- 
toirs. 


Stock- 
yard 

inspec- 
tions. 


Total. 


6.618 

3.066 

238 

a41,662 


3.726 

1,662 

311 

12,929 


10,343 

4,738 

649 

64,491 


61.604 


18.617 


70,121 



Parts 
of car- 
casses 
con- 
demned 
at abat- 
toirs. 



10,290 

1,213 

42 

637,760 

49,296 



a Includes 3,243 condemned on microscopic examination. 
6 Includes 10,082 condemned on microscopic examination. 

The meat-inspection tags or some other mark of identification were 
affixed to 14,510,062 quarters and 863,248 pieces of beef, 5,161,927 car- 
casses of sheep, 231,879 of calves, 524,556 of hogs, and to 314,947 sacks 
and pieces of pork. 

The following table shows the number of animals inspected before 
slaughter, for abattoirs having inspection, from 1891 to 1897, inclusive: 

Animxils inspected for abattoirs having inspeetion, fiscal years 1891-1897, 



Fiscal year. 



Cattle. ! Calves. I Sheep. 



1891 83,891 

1892 - 3,167,009 

1803 3,922,174 

1894 3,862, ni 

1895 3,752.111 

1896 ; 4,050,011 

1897 ' 4,289,068 



69,089 

92,947 

96,331 

109,941 

213,675 

259,930 



683,361 
870,612 
1,020,764 
1,344,081 
4,710,190 
6,179,643 



Hogs. 



7,964,860 
13,576,917 
14,301,963 
16.813,181 



Total. 



83,891 
3,809,450 
4,885,633 
12,944,056 
18,783,000 
23.276,739 
26,641,812 



MICROSCOPIC INSPECTION OF PORK. 

In the microscopic inspection for trichinae, 1,881,309 specimens were 

<=^xamined. The number of samples found infected was 13,325, of 

vehich 3,243 were from carcasses and 10,082 from pieces of pork. 

The number of pounds exported was 43,572,355, of which only 

^^1,783 pounds went ^' on^j^^T'^AM ^^m r^qu^^^ng a certificate of 



<- 



I years 1892-1897. 






To coun- 


To coun- 




tries requir- 


tries not re- 


Total. 


ing inspec- 


quiring 


tion. 


insjHJCtion. 




Pounds. 


Pounds. 


Pounds. 


22,025,696 


16,1^,176 


38,152,874 


8,050.768 


12,617,652 


20,677,410 


18.846,119 


16,592,818 


35,437,837 


39,365,230 


6,739,368 


46,094.506 


21,497,321 


1,408,669 


22,900,880 


42,670,672 


1,001,783 


43,672,365 
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The costof this inspection was $111,669.30, an average per specimen 
examined of 5.94 cents, or an average of 0.256 cent for each pound of 
microscopically examined meat exported. 

INSPECTION OF VESSELS AND EXPORT ANIMALS. 



The number of inspections of domestic cattle for export was 845,116; 
number tagged, 410,379; number rejected, 1,565; number of inspec- 
tions of domestic sheep, 348,108; number rejected, 189. The number 
of Canadian cattle inspected was 13,136; number rejected, 12; Cana- 
dian sheep inspected, 23,289; number rejected, 72. 

The number of domestic animals exported under the supervision of 
inspectors consisted of 390,554 cattle, 184,596 sheep, 22,623 horses, and 
100 mules. 

The number of certificates issued for cattle was 1,563; the number 
of clearances of vessels was 954. 

The percentage of loss in export animals during the year 1894 was 
0.37; in 1895 it was 0.62, and in 1896 it was 0.32. 

The cost of inspection of export animals, the Texas fever work, and 
the inspection of animals imported from Mexico was $102,555.16. 

Cattle and slieep inspected for export. 



Fiscal year. 



1807 
1806 
1805 
1804 
1888 



Cattle. 



Number 

of iBspec- 

tioos. 



845,116 
815,882 
667,756 
7^,343 
611,542 



Number 
rejected. 



1.565 

1,303 

1,060 

184 

202 



Number 
tagged 



410,379 
377.630 
324,330 
300,580 
280,570 



Number 
exported. 



300,554 
365,345 
324.290 
363.535 
280,240 



Sheep. 



Number 

of insi>ec- 

tions. 



348.106 
733,657 
704.044 
135,780 



Number 
rejected. 



180 
803 
170 



Number 
exported. 



184,506 
422,608 

350.806 
85,800 



SOUTHERN CATTLE INSPECTION. 

During the quarantine season of 1896 there were received and yarded 
in the quarantine divisions of the various stock yards 42,809 cars, 
containing 1,154,235 cattle; 43,529 cars were cleaned and disinfected. 

The supervision and control of the movement of cattle from the dis- 
trict infected with Southern, or splenetic, fever involves the placarding 
of cars and the stamping of waybills, the proper yarding of Southern 
cattle so that they \vill not come in contact with susceptible animals, 
and, when reloaded at one station, the notification of the inspector 
at the point of destination or at intermediate stations. In the nonin- 
fected area in Texas 220,543 cattle were inspected and permitted to be 
moved to other States by trail and railroad for grazing. 

INSPECTION OF IMPORTED ANIMALS. 



The number of animals imported from Mexico and inspected at the 
I>ort8 of entry along the boundary line was as follows: Two hundred 
AGR 97 n 
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and ninety-two thousand four hundred and seventy- nine cattle, 43,393 
sheep, 12 hogs, and 171 goats. 

An experiment is now in progress in Page County, Iowa, to deter- 
mine to what extent and at what cost hog cholera can be prevented or 
controlled by sanitarj^ regulations. The legislature at its last session 
passed a special act giving authority to destroy animals and to enforce 
necessary quarantine regulations. The funds available for this exper- 
iment are not sufficient,- but it is hoped that the work may be suffi- 
ciently thorough in a part of the county to indicate what may be 
accomplished by the enforcement of such regulations. Experiments 
are also being made to learn what may be accomplished by killing 
only the plainly diseased animals and treating those exposed with hog- 
cholera antitoxin. It is yet too early to form an idea of the results 
that will be obtained through these experiments further than to state 
that the antitoxin evidently has a beneficial effect. The laboratory 
and experiment station are now engaged upon investigations looking 
to the production of an antitoxin of greater protective power and at 
less expense than has been possible heretofore. 



PROPOSED EXTENSION OF MEAT INSPECTION. 

The most pressing work of the Bureau of Animal Industry for the 
coming year is the extension of meat inspection to abattoirs engaged 
in the interstate business, which has not yet been included in tlie sei'v- 
ice. Until all the establishments which kill for shipment to other States 
have been included, the object of the law in preventing the sale of 
diseased carcasses for human food will not be accomplished, and there 
will be a discrimination in favor of those who have received the 
inspection and against those who have not been able to obtain it. 
There is also a demand for increased microscopic inspection, which is 
necessarj^ to permit the marketing of American pork products in the 
principal countries of continental Europe. The exports of these 
products fluctuate largely from year to year, according to the condi- 
tion of the market, and consequently it is impossible to foresee the 
expenditure which will be necessary to properly provide for the trade. 
There should either be an emergency fund wliich can be drawn upon 
■v»r this purpose or the F apartment should be authorized to charge 
^asonp^"^^ 1"^ '='^1 ' — nts — f^^ vd'*^ specimen microscopically 

,,.^r.^/^r r .,. ,»... /ilectec ^'^ 1'' )ccome additional to the 



• *» • 



^ »- -^A *-1 I 



' - xarge to thv 
-xient is a com 
ixjre legitimately 
hj' ' ^a^kei*s paid the 
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cost of the inspection, there would be no longer any reason for 
declining to extend it to all who apply for it, and the inspection 
could be applied to as many small pieces of pork as might be deemed 
necessary or advisable. At present inspection is demanded of pieces 
weighing only from 1^ to 3 pounds, and on account of the cost of 
insi)ecting such small pieces a limit of weight has been set (5 pounds), 
which is more or less unsatisfactory to the trade. 

The inspection of export animals must be continued in order to 
certify to their healthfulness and maintain the market which has 
been secured for them in other countries. At present our live ani- 
mals are shut out from most of the countries of continental Europe, 
and it is only by inspection and certifying to their healthfulness that 
we can hope to have these markets reopened. 

INSPECTION AND QUARANTINE OP IMPORTED ANIMALS. 

The inspection and quarantine of imported animals must also be 
continued in order to prevent the introduction of contagious diseases. 
While much progress has been made in the control of contagious dis- 
eases in European countries from which our stockmen import live ani- 
mals, yet most of these countries are now affected with either pleuro- 
pneumonia or foot-and-mouth disease, or both. The prospects are 
that there will be more importations from Europe during the coming 
year than for several years past, and consequently the cost of this 
inspection must be somewhat increased. 

INSPECTION CERTIFICATE TO INCLUDE MILK PRODUCTS. 

It is suggested that an extension of the Government system of 
inspection and certification at present applied to meats and meat 
products for export to include butter, cheese, and condensed milk 
would be advisable and may perhaps be necessary in order to main- 
tain the standing of our products in foreign markets. If a trade in 
pure butter or pure cheese is built up under existing conditions, it 
may at any time be ruined through the shipment by unscrupulous 
persons of adulterated products or those which have been preserved 
with agents generally considered harmful. No doubt a certification 
limited to products which would grade above a certain fixed and arbi- 
trary standard would be a great benefit and aid in building up and 
maintaining a greatly increased trade in such products. 

CATTLE AFFECTED WITH TEXAS FEVER. 

The inspection and quarantine of cattle from the Texas fever district 
is an extremely important branch of the service, and it needs constant 
attention to prevent the infection of the central stock yards and the 
widespread dissemination of the contagion. When we consider that 
the quarantine line separating the infected from the uninfected dis- 
trict of the country extends from the Atlantic coast on the east to the 
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Pacific on the west and is over 4,000 miles in length, the difficulty in 
preventing violations of the regulations and the unlawful movement 
of infected stock can be appreciated. During the present year there 
have been more violations of the quarantine than for several years, 
owing, no doubt, to the increased demand for stock cattle. It will be 
necessary to take increased precautions during the next year to pre- 
vent the movement of cattle contrary to the regulations, or great damage 
to the domestic and export trade and a heavy loss of stock will result. 
The force during the present year is not sufficient to properly guard 
this line. 

DESTRUCTION OP CATTLE TICKS. 

Probably the most important work which the Pathological Division 
has had in charge has been the experimental study of the effect of the 
different substances in destroying ticks which spread the infection of 
Texas fever. It has been found recently that a petroleum product 
known as paraffin oil will destroy the ticks without greatly irritating 
the skin of the animals to which it is applied. It is thought by dip- 
ping the animal twice in this oil, with an interval of a few days, all 
the ticks will be destroyed, and the animals, even from the infected 
district, may hereafter be shipped with safety to any part of the 
country. If this hope is fulfilled the dipping of cattle from the infected 
district must soon become general and will save millions of dollars 
to the Southern States and more thoroughly protect Northern cattle. 

BLACK LEG. 

An effort is being made to prevent the losses from the disease known 
as black leg, or symptomatic anthrax, by distributing to the owners 
of herds where such losses occur a vaccine that will produce immu- 
nity. Some localities report losses from this disease ranging from 8 
to 14 per cent. Heretofore the methods used in this country required 
two vaccinations, with an interval of ten days or more. The trouble 
and expense of a double vaccination, added to the cost of the vac- 
cine, has deterred many stockowners from adopting this method of 
prevention. The Pathological Division is experimenting with a vac- 
''ine prepared by a 8[)ecial method which produces sufficient immu- 
.it^ ^/% r^c--Mt, ^}xc iif^eo^sio 1 th one vacciuatiou. 

< ^iJIES. 

- - -^uL.^i >oi^ xopv/xted outbreaks of this disease have been 

.. airiAr»Me number of tests made of animals supposed 

t-A ±€^y"^^. A great variety of opinions have been 

• ' .jixUg i* cia^^-^nce of rabics and the extent to which 

lU .iiM ^onr» . . r ' ^ are few institutions which are pre- 

~- o.oi u.iv> i;t>.^- >.iimalR supposed to be infected with 

.jia^o"*** ^^^ T.'.^ .-V ^ hr Pathological Division in 
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this direction is of great importance. A considerable number of 
undoubted cases of the disease have been discovered, and it has 
been found that some apparently unaccountable outbreaks of disease 
among cattle were really attributable to rabies, 

ERADICATION OP SHEEP SCAB. 

The design of the Department is to entirely eradicate sheep scab, and 
every effori; will be made to bring this about. The work should be 
done on the ranch and on the farm. In many instances sheep own- 
ers have undertaken the complete eradication of this disease and suc- 
ceeded. There is always more or less opposition when outside inter- 
ference is brought to bear upon private management, but the general 
welfare of the sheep owners all over the United States requires that 
this disease should be eradicated. Intimate relations now exist 
between the sheep-breeding grounds and sheep-feeding grounds of the 
Northwest. Sheep are moved in large numbers from west of the 
Missouri to the grain fields east of it. The sheepmaster on the breed- 
ing grounds can obtain better prices for his stock by eradicating this 
disease, and much loss will be prevented to the feeder when he can 
buy healthy sheep. 

HOG CHOLERA AND TUBERCULOSIS. 

Experiments are also being made to determine the best methods of 
treating and controlling hog cholera and tuberculosis. The losses 
from these diseases are extremely serious, and every effort should be 
made to reduce them. In order to accomplish this it is plain that 
the Department must exercise fuller control over the movement of 
animals from one part of the country to another and prevent the 
dissemination of contagion by stock cars in which diseased animals 
have been transported. It is probable that more legislation should 
be enacted, giving the Department greater power in the stock yards 
that are used for interstate shipments, and that more positive author- 
ity should be granted for compelling the disinfection of cars and 
stock pens. 

WORK OP THE BIOCHEMIC DIVISION. 

This division has manufactured and distributed to State authorities 
sufficient tuberculin to test 57,000 cattle for tuberculosis and suffi- 
cient mallein to test 1,400 horses for glanders during the past year. 
This division has also succeeded in manufacturing an ink which is of 
great assistance in branding carcasses and pieces of inspected meats. 
Such branding answera the purpose of identification in many cases 
as well as seals and tags, and where used results in a great saving of 
money, since it can be applied much more rapidly and costs for 
material very much less. 
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«« 
WOEK OF THE ZOOLOGICAL LABORATORY. 

With a view to determining the value of German microscopic exam- 
ination of pork for trichinse, the various outbreaks of trichinosis in 
that country from 1881 to 1895 have been studied. 

It is a remarkable fact that with all these cases of trichinosis which 
are laid at the door of German inspection and German pork, there was 
not a single case in Germany during the fifteen years referred to which 
the German sanitary authorities have been able to show was due to 
American pork. 

The Zoological Laboratory has prepared for the use of the Bureau 
inspectors a bulletin on certain animal parasites found in meats, with 
special reference to their direct or indirect transmissibility to man. 

For about two months the attention of this laboratory was occupied 
with a study of the parasites of the fur seal, undertaken at the request 
of the Treasury Department. An extensive report on this subject 
has been submitted to the United States Seal Commission for publi- 
cation. 

NEED OF AN ANIMAL EXPERIMENT STATION. 

The work of this Bureau requires the use of an experiment station 
where a considerable number of experimental animals can be con- 
stantly kept. This is needed partly for the diagnosis of diseases met 
with in the inspection of meat and in the investigation of outbreaks 
of disease in various parts of the country, and also in the investigation 
of the nature of diseases and the best methods of treating them. The 
station which has heretofore been occupied by the Bureau has become 
insufficient for the purpose, and a change has therefore been made to 
a point farther from the city of Washington, and where more land 
can be obtained. The importance of continuing such investigations 
and of pressing them forward as rapidly as possible can not be over- 
estimated, and no doubt the necessity for such work will continue for 
many years to come. I would therefore recommend that suitable 
grounds for such an experiment station be purchased, thus avoiding 
the necessity of moving from place to place and abandoning the 
improvements which must necessarily be made where this work is 
being conducted. 

GREATER LABORATORY FACILITIES NEEDED. 

I also invite attention to the importance of providing a fireproof 
building for the scientific laboratory. The building now occupied is 
unsuited for housing the valuable working material which has been 
accumulated during the thirteen years that the Bureau has been in 
existence. In the study of animal parasites, for instance, there has 
been intrusted to our zoologist the type specimens from the principal 
collections of the world. If these specimens were destroyed it would 
be an irreparable loss to science and to practical agriculture. So, in 
each division of the work there are specimens, literature, indexes, 
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and working matenal of all kinds which represent years of labor and 
which could not possibly be replaced. 

This laboratory is a practical workshop, which aims to make con- 
stant and immediate returns to the farmers for the full amount 
expended for the scientific \^ork of the Bureau. It is accomplishing 
this by the distribution of tuberculin, mallein, and black-leg vaccine, 
by bringing out the best methods of treating diseases, by determining 
and informing stock raisers as to the nature of diseases which affect 
their stock, by perfecting methods for making cattle insusceptible to 
Texas fever, and for killing the ticks which are the means of spread- 
ing the disease. These lines of work are worth millions of dollars to 
our farmers, and they should not only be encouraged, but put beyond 
the danger of interruption and ruin by fires and other avoidable 
accidents. 

THE WEATHER BTTBEAXJ. 

The extension of the scope of the Weather Bureau and its increase 
in usefulness are well known to the American people. In 1883 weather 
maps were not issued except at the central office in Washington, D. C. 
During the last fiscal year 4,315,000 maps were issued at 81 stations 
outside of Washington, D. C. , and there has been an increase of 686,000 
copies within the last two years to meet the constantly increasing 
demands of the public. In 1883 forecasts and warnings were sent to 
8,094 places by mail, no other method of distribution, except through 
the daily press and the railroad train service, being then in use. Dur- 
ing the last fiscal year daily forecasts and warnings were sent to 51,694 
places by mail, telegraph, and telephone, and there has been an 
increase in the number of places receiving forecasts in the last two 
years of nearly 30,000. 

CLIMATE AND CROP BULLETINS. 

In 1883 no information was collected respecting the weather as influ- 
encing crops. Now climate and crop conditions are reported from 
about 8,000places, and the results are summarized in the weekly climate 
and crop bulletins which are issued at each State center and repub- 
lished by practically the entire press of the country, both rural and 
urban. There were in that year less than 300 voluntary observers in 
cooperation with the Bureau, and no systematic publication of their 
reports was made. Now there are about 3,000 voluntary observers 
making daily readings of standard Grovemment thermometei^s and 
rain gauges, the daily readings being collected and neatly printed in 
tabular form at 42 State centers. 

STORM-SIGNAL STATIONS. 

In the year mentioned (1883) there were 41 stations on our seacoast 
and the Great Lakes where storm signals were displayed for the bene- 
fit of mariners. Now there are 253 stations where these signals are 
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displayed, at each of which, in addition to displaying signals, tele- 
graphic bulletins giving the location, intensity, and probable move- 
ment of the storms, are distributed to vessel masters within one hour 
after the information is dictated by the forecast officials. 

EXTENSION OF WEATHER SERVICE. 

For the fiscal year ending June 30, 1884, the weather service cost 
$993,520. The appropriation for the current year is $883,772, which 
is $109,748 less than in 1883, while the work performed and the benefit 
derived by the public are much greater. The appropriation for the 
current fiscal year, however, is inadequate to meet the demands made 
by the people, either directly to the Bureau or through their repre- 
sentatives in Congress, for a material extension of the benefits of the 
weather service. It is necessary to establish and equip new stations 
at important centers of population. The amount now appropriated 
is barely sufficient for the actual working force at the meteorological 
stations, leaving no opportunity for the extension of the present sys- 
tem or the establishment of new stations. It is onlj' with the utmost 
care, and by requiring from nine to twelve hours' work every day in 
the year, including Sundays and holidays, at a majority of our sta- 
tions, that the important duties of the service can be performed. 
Every mail brings urgent requests from representatives in Congress, 
farmers, mariners, merchants, and professional men for extensions 
which it is impossible to make. 

MONEY NEEDED FOR NEW WEATHER BUREAU STATIONS. 

An increased appropriation of $160,348 in the estimates for the 

Weather Bureau for the next fiscal year has therefore been asked for. 

This increase contemplates the establishment of several stations in 

the Southwest of our country, where an extensive area is not now 

included in the domain covered by meteorological observations. This 

unprotected region includes large portions of Nevada, Utah, Arizona, 

New Mexico, and southeastern California. Four or five additional 

stations should be established in this territory. The weather condi- 

ions which cause frost in the orange and raisin sections of California 

Irift in f- aonfheT^Vy direction from the north and northeast. The 

, -iVor -^i t,v,^aic.ov, xrost w^^Tiings for the extensive fruit interests of 

.i - '^Qiifo-^io - -- r . he fic^^^^^^r^1^ statlo^s abovc rcfcrrcd to. 

-•■• t ■' ■ -• ^".,LAAy, j\^x Ai » DO v^e the amount 

— • ' for the pu.^^-^^e of purchasing 

luuxv.- •• • - — "^t^^iT observers of the Weather 

iieau, ' •• • t ^^v I . A^ ;viu.K ^i-esent time. These shelters 
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since the thermometers will be so exposed as to have free circulation 
of air, and yet will be protected from sunlight, rainfall, and radiation 
from surrounding structures. Many employees are now engaged in 
collating and publishing these reports for the purpose of establishing 
the climatic features of every portion of each State in the Union. It 
is an unwise economy that does not provide for the taking of accurate 
observations upon which so much subsequent time and labor are 
expended. 

An item of $5,dl(X) is included for the purpose of erecting a small 
brick and stone building on the Government reservation between the 
two canals at Sault Ste. Marie, Mich. The average number of ves- 
sels passing through these canals in the season of navigation is 80 per 
day. The Weather Bureau office at that point is maintained chiefly 
in the interests of shipping, and its location should be on this Gov- 
ernment reservation, where it can be of the greatest service to vessel 
masters. 

LOCATION OF VTEATHER BUREAU OFFICES. 

It is of great importance that offices be located with a view of secur- 
ing several advantageous conditions. Nearness to the press, the tele- 
graph office, and, if at a lake port, proximity to the harbor are 
important conditions in securing prompt and effective distribution of 
storm warnings and weather information. Besides providing for 
these, the proper exposure of meteorological instruments must not be 
overlooked. It is apparent that economy in expenditure should not 
induce the Government to locate its meteorological observatories in 
other than the most advantageous surroundings. Under no circum- 
stances should the accuracy of the meteorological readings be sub- 
ordinated to the desire to secure quarters rent free. 

NEVr WEATHER BUREAU STATIONS FOR CITIES. 

Additional stations are also needed to meet the demands of manv 
cities which, though not so situated geographically as to furnish the 
Bureau useful observations for its storm warnings, are still so impor- 
tant in their manufacturing, marine, and other industries as to render 
it advisable to establish complete meteorological stations in their 
midst, to preserve a record of the prevailing atmospheric conditions. 
Such a record would be exceedingly useful in the development of 
their industries, and would make it possible to have a more complete 
system of distribution of storm warnings than obtains at present. 
There are to-day over fifty cities having a population of over 50,000 
with no Weather Bureau station. The storm-warning service long 
ago outgrew the experimental stage. It has demonstrated its useful- 
ness to such an extent that only the most efficient appliances should 
be used for conveying its warnings to mariners. 
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THE MISSISSIPPI FLOOD OF 1897. 

There was an extensive flood last spring in the Lower Mississippi 
River region. Fifteen million dollars' worth of farm products and 
live stock were found by this Department to be within that region. 
Successful forecasts were made weeks and days in advance, to the 
great profit of the residents of the flooded area. The river service is 
composed of 22 sections, each with a central office receiving reports 
from a definite area aijd each making local forecasts for the river 
district under observation. In the case of an impending disaster, 
such as was imminent last spring, the central office at Washington 
dictates important warnings for distribution by the section center. 
During recent years a very thorough reorganization and systematiza- 
tion of the river and flood service has been effected. From the local 
observers who measure rainfall and gauge river heights to the trained 
meteorologists who are in charge of the river center, from the latter 
officials to the forecast officials at the central office, and from these to 
the Chief of the Bureau the organization has been slowly strengthened, 
until it is believed that the Bureau is able to serve the public efficiently 
during an emergency. 

EFFECTIVENESS OF STORM WARNINGS. 

No one of the ten West India hurricanes which swept our Atlantic 
and Gulf coasts during the past few years reached any harbor with- 
out danger signals being displayed well in advance. The extensive 
truck gardens of the South Atlantic States received full warnings of 
frosts of marked severity, and all cold waves of any considerable 
extent were successfully forecast in the interests of shippers of per- 
ishable produce and manufactures. 

Gratifying success attended the warnings issued for the benefit of 
the fruit industry of Florida, the sugar interests of Louisiana and 
Texas, and the truck-growing districts of the Eastern seaboard. 

The rain warnings issued from the San Francisco office for the bene- 
fit of the raisin industry during the drying season, and on the accuracy 
of which that industry is greatly dependent for success, were in every 
instance verified. The official in charge of the San Francisco office 
states, in reference to the work of the Bureau in this particular, that 
during the last three years not a single rain occurred in the raisin- 
drying region without warning, and in only one instance was an 
unnecessary warning issued. 

GROWTH IN VALUE OF THE WEATHER SERVICE. 

These facts testify to the great value of the Weather Bureau. It 
has far outgrown in accuracy and usefulness the largest anticipations 
of its founders, and has fully demonstrated the wisdom of the Amer- 
ican scientists whose investigations make such a service possible. 
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Its warnings save many millions of dollars annually to the agricul- 
tural and marine interests of the country, and the numerous demands 
made by those interests for an extension of the service should be 
honored by a material increase in the appropriations for the support 
of this valuable Government institution. 

STANDARD DANGER SIGNALS DESIRABLE. 

During the period mentioned (1883 t<5 1897) the danger signals dis- 
played at lake and ocean ports have increased in number from 41 to 
253. These danger signals, notwithstanding they are a great aid to 
navigation and result in the saving of thousands of precious lives 
annually, are in many cases made by old and obsolete appliances. 
The signals are of such value as to justify an appropriation of funds 
that will equip these stations with the most improved appliances for 
conveying danger warnings to mariners. While the saving of life 
should be our first consideration, I am informed that conservative 
estimates made by those interested in shipping, indicate that one 
hurricane sweeping the Atlantic Ocean unannounced by signals would 
cause a damage to floating craft of two to four million dollars. There- 
fore commercial interests would be subsei'ved by equipping in the 
most efficient manner each station with such mechanical appliances 
as have, by recent experiments, been adopted as standards. 

EXTENSION OF METEOROLOGICAL SERVICE. 

Twenty-seven years ago the meteorological stations of the Weather 
Bureau were established. Since that time many cities have grown to 
greater proportions than the cities in which the original stations were 
located. I am informed that it will be necessary to discontinue some 
stations at less important cities for the purpose of establishing observ- 
atories in the more important places, unless provision is made for the 
extension of the sendee. The fact that in no case has a city given up 
its local meteorological service without vigorous protest, is sufficient 
evidence that such local service should be maintained and that like 
service should be extended to cities of equal importance. 

STUDY OF THE UPPER AIR WITH KITES. 

The work of the preceding year in regard to obtaining observations 
in the upper air by means of kites has been continued. The object 
of these observations will be to further studies in regard to the 
mechanics of storms, and to prepare synoptic charts from simulta- 
neous readings taken in the free air at an altitude of not less than 1 
mile, with a view to increasing the percentage of forecasting accu- 
racy. Many improvements have been made in these kites during the 
past fiscal year, and the results attained seem to justify a considera- 
ble extension of the work during the ensuing year, the preparations 
for which are now well under way. 
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DIVISION OF VEGETABLE PHYSIOLOGY AND PATHOLOGY. 

Valuable work has been continued by this division in the study of 
diseases affecting forest and shade trees; diseases affecting plants 
under glass, a matter of much interest to a great many of our people; 
diseases of the Bermuda lily, caused by methods of propagation and 
handling; diseases of the rose, violet, and chrysanthemum, and dis- 
eases of Southern watermelons. Diseases affecting cotton, cowpeas, 
market-garden crops, and pomaceous and allied fruits have also 
been studied. 

Experts are detailed continually to make a study of the diseases 
affecting fruits and other crops of the Pacific Coast. The English 
walnut is rapidly becoming an important industry in California, and 
treatment of a bacterial disease affecting it has been successful over 
large areas. Bacterial diseases of tobacco have also been studied 
during the past year. 

Publications have been prepared treating of the apple canker of 
Washington and Oregon, fig fermentation, black rot of the navel 
orange, diseases attacking the raisin crop, etc. 

The division has also engaged in field experiments of wheat to test 
the resistance of the different varieties to rust and other diseases, and 
to obtain facts regarding their value to the different wheat-producing 
regions of the country, in cooperation with the Kansas Experiment 
Station. It has continued the study of the nutrition of plants grown 
under different conditions, and in connection with this the study of 
conditions of soil, climate, and other important factors affecting plants 
in the different parts of the country. 

The new problems presented where irrigation is practiced are 
receiving earnest attention. 

BIOLOGICAL SURVEY. 

Two principal lines of work are carried on by the Biological Survey — 
a study of the geographic distribution of animals and plants, with a 
view to determining the boundaries of the natural life zones and their 
subdivisions, and the study of the food habits of birds and mammals, 
ur the purpose of ascertaining the economic relations of our native 
-necies. Work along both of these lines has been continued. 

J)uring the past fiscal year field work has been done in Washing- 
^n, Oregon, California, Nevada, Utah, Wyoming, Nebraska, Kansas, 
i.fiian Territory, West Virginia, Mexico, and western Canada. 

.i>o^ai -kflp*-- ' ^QP ')een made to ascertain the boundaries of the 
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immediately available for practical agiiculturists. The first investi- 
gation had for its object the determination of the varieties of com, 
wheat, and oats which should be most profitably cultivated in each of 
the natural life zones of the United States. This work is being done 
in conjunction with Prof. C. S. Plumb, of the Indiana Experiment 
Station. Information regarding the different varieties of cereals has 
been collected from more than 1,000 grain growers, located in different 
parts of the United States and the Canadian provinces. 

The work of the Biological Survey is a prime necessity, in order 
that the Department may have a correct knowledge regarding the 
localities to which imported seeds and plants should be sent. 

ECONOMIC RELATIONS OF MAMMALS AND BIRDS. 

Studies of the economic relations of the various mammals and birds 
have been continued during the year, and special effort has been 
made to obtain a sufficient number of birds' stomachs to complete 
investigations already begun on the food of certain species. More 
than 3,000 birds' stomachs have been added to the collection, and 2,342 
have been examined. This work will result in giving correct infor- 
mation to the agriculturist as to which biixis are his friends and which 
are his enemies. 

The main object of the work of this division is the collection and 
dissemination of information regarding the geographic distribution of 
birds and mammals, particularly those of economic importance. 

FIBER INVESTIGATIONS. 

A ton of flax straw grown in the Puget Sound region of Washington, 
under the direction of the Office of Fiber Investigations, was sent to a 
firm of famous flax manufacturers in Lisbum, Ireland, to be scutched 
and retted in order to determine the grade of the flax so produced. 
A very superior quality of straw was produced, resembling the straw 
of the famous Courtrai region of Belgium. With the Irish report was 
received a large assortment of flax samples, the best scut<;hed fiber 
of which is valued therein at $350 per Ion; but out of the lot sent 
from Washington, fiber was hackled worth $500 per ton. This experi- 
ment also demonstrated conclusively that it is possible to obtain good 
fiber and good seeds from the same plant. The success of the experi- 
ment has stimulated experiments in other parts of the Pacific Coast, 
and in Oregon, particularly, considerable fiber fiax is being grown this 
season. 

Interesting experiments are being conducted in the ginning of 
Egyptian cotton. 

HEMP AND RAMIE MACHINES. 

Large quantities of hemp are grown in Nebraska. It is intended to 
arrange for an official trial of hemp machines next season in connec- 
tion with the forthcoming Omaha £xx)osition. The interest in new 
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ramie decorticating machinery continues, and several new machines 
are ready for test. A trial of these machines was to have been held 
this fall, but a proper growth of ramie could not be assured, owing 
to the converting to other use this season of the ramie tract at the 
point where the Government trials are held. A new French machine 
now turns out raw fiber approaching in quality the China grass of 
commerce, though the capacity of the machine has yet to be tested 
before the Department can make any authoritative statements regard- 
ing its ability to turn out fiber in paying quantity. 

All our figures of the relative yield of ramie fiber per acre are based 
on foreign tests or on mere estimates put forth by those interested in 
machines. It is the purpose to secure, if possible, a ton or more of 
Southern-grown ramie ribbons, which will be stripped and dried under 
the direction of the Department, and afterwards treated for the spin- 
ning fiber by Department chemists, and, at the same time, by spinners 
in the United States who are contemplating manufacture, and who 
control commercial degumming processes. It is important to settle 
the question of absolute yield. 

DrVTSION OF CHEMISTBT. 

The character of the work carried on in the Division of Chemistry 
is shown in the foUowing summary: 

STUDY OF TYPICAL SOILS. 

The value of the study of the typical soils of the United States has 
been enhanced by securing from the celebrated experiment station at 
Rothamsted, England, samples of a few of the soils whose history has 
been carefully noted at that station during the past fifty years. These 
samples were kindly furnished by Sir J. Henry Gilbert, who, in con- 
junction with Sir John Bennet Lawes, has had charge of the experi- 
mental work at that station for the past sixty years. 

A direct comparison has been instituted between these soils, whose 
history has been known for so long a period, and the typical soils 
"hich liave been secured from various parts of this country. 
^hp r»h« io>' • -^f the work has not varied greatly from that of pre- 
lum ^^tt ■' " ne important changes in the details have been 
,f;f,,i-n» ^/^ )revious years the amount of moisture in the 
■ >i ^rr J determinc^^ »^'?fly by an inspection of the 
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quantity of moisture which has been evaporated during the seven 
days is directly determined. Knowing the quantity necessary to pro- 
duce complete saturation of the soil, a simple calculation will show 
the amount to be added in order that the amount of moisture in the 
soil shall be between 60 and 70 per cent of the total quantity 
necessary for its complete saturation. 

IMPROVED METHODS OP EXPERIMENT WITH SOILS. 

The method of weighing has been improved by an ingenious me- 
chanical device which renders it possible for one person, without 
assistance and without undue physical exertion in the way of lifting 
the pots, to weigh the whole number, viz, 176, in about four hours. 

Important improvements in the method of applying the moisture 
have also been inaugurated, which have been the result of the expe- 
rience of the past few years. The use of glass measuring vessels has 
been discarded, and a large number of tin vessels of conical shape, 
holding 2 pounds of distilled water, have been employed. By these 
improved means it is quite possible to add one portion of water to each 
of the pots in the course of two hours. 

The general control of the crops growing on these soils has been 
continued as in previous years. Oats and beans are grown during the 
first half of the season in duplicate samples of typical soils. After 
the harvest of these crops the soil in the pots is again prepared for 
planting and a crop of buckwheat grown thereon. By this method 
two crops are secured during each season, thus increasing the value 
of the experimental work by duplicating the data obtained. 

PROPOSED PRELIMINARY REPORT ON SOIL CONSTITUENTS. 

A careful study is made of the total amount of dry matter produced 
in each pot, and the quantity of nitrogen, phosphoric acid, and potash 
removed from the soil by each crop is determined. The data of four 
seasons are now at hand, and while it is not claimed that these data 
are sufficient to establish all the points in question, they are at least 
sufficiently extended to warrant the preparation of a preliminary 
report, which is now under way. This report will contain statements 
in regard to the composition of the soils, their physical character, their 
wat^r-holding capacity, their content of humus, and the percentages 
of nitrogen, phosphoric acid, and potash contained therein, both as 
regards total content and in respect to the quantities removed by dif- 
ferent solvents. 

These data will be illustrated not only by analytical tables, but also 
graphically in such a way as to show in the most evident manner the 
relation which exists between the physical and chemical composition 
of the soil, its content of moisture, and the quantity of dry organic 
matter produced. 
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STUDY OF FOODS. 

Cereal products have been studied during the past fiscal year. 
The composition of the different varieties of flour, meal, and the 
by-products of milling has been carefully established by elaborate 
chemical investigations. Valuable data in regard to the heat-giving 
properties of foods have thus been secured, and it has been ascertained 
that the combustion is a valuable check on the accuracy of the chem- 
ical analyses. The work of investigating these food products has 
been particularly complicated. It has covered the whole range of 
flours, meals, and milling by-products of every description carried on 
since 1883. The report will soon be ready for publication. 

COOPERATION OF THE ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHEMISTS. 

The excellent results which have been obtained by the active coop- 
eration of this Department with the Association of Official Agricul- 
tural Chemists have been recognized and acknowledged in all quarters 
of tlie world. Especially in the United States have these results been 
of inestimable value in unifying and coordinating the methods of 
analyses employed in the various experiment stations and other labo- 
ratories of the country. A comparison of the methods of procedure 
at the present time with those which were in vogue fifteen years ago 
would serve as an unanswerable argument in favor of the continua- 
tion of the cooperation which has been so harmoniously established 
and maintained. 

In the active work incident to this cooperation the Division of 
Chemistrj^ has taken a prominent part. All of the subjects which are 
assigned for investigation by the Association of Official Agricultural 
Chemists are fully and patiently studied by the chemists of the Depart- 
ment. The contributions which have been made in this way from the 
Division of Chemistry have done much to secure the high standard of 
analytical work which now obtains in the United States among our 
agricultural chemists. So firmly has this standard been established 
»,nd so excellent have been its merits, that it has commanded the 
approval and suppo ' ^f com"^'^r'M*al ci^^^Tnists and those engaged in 
"igin**^ IT 'ppfigro^"^ , 
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of such a wide scope that it will be all the work which it will be pos- 
sible to do in this line during the year. 

The work in the typical soils of the United States will be continued 
along the lines already followed for the purpose, either of ascertaining 
new facts in regard to the relation of soil to crop, of confirming the 
results of investigations already made, or of correcting them in order 
to make them conform to the new discoveries which may be made. 

SUGAR-BEET INVESTIGATION. 

The work in the investigation of sugar-producing plants contem- 
plates the analysis of samples grown by farmers in different parts of 
the country from seeds furnished by the Department. From arrange- 
ments which have already been made by these farmera, it is indicated 
that 5,000 or 6,000 samples of beets will be sent to the Department for 
analysis during the months of September, October, and November. 
Preparations have been made for the accomplishment of a large amount 
of chemical work, and it is hoped that valuable information may be 
secured thereby in regard to the quality of soil and climate in different 
localities where beets can be produced with a high content of sugar. 
A study of the composition of beets grown from high-grade seeds, 
under the direction of the Chemical Division, will also be conducted. 
These beets have been grown at six of the experiment stations of 
the country, so distributed as to represent a wide range of climatic 
conditions. 

In the miscellaneous work of the division it is also proposed to con- 
tinue the investigations which have been undertaken, and not con- 
cluded, regarding methods of determining starch in cereals and other 
starch-containing plants. This is one of the most difficult operations 
in analytical agricultural chemistry, and has been the subject of wide 
discussion in all parts of the world. 

INQUIRY AS TO USE OP STREET SVTEEPINGS. 

An investigation of the disposition which is made of street sweep- 
ings and other refuse of cities has been undertaken by this division 
and will be prosecuted vigorously during the coming year. The divi- 
sion has placed itself in communication with all the cities of the 
United States having a population of 10,000 and over. It has also 
perfected arrangements for obtaining information in regard to dispo- 
sition of street sweepings and sewage in the largest cities of Europe. 
The importance of this work is twofold; first, from a hygienic and 
economic point of view, in regard to the best method of disposing of 
this refuse; and, second, from a manurial point of view, in regard to 
the value of these materials for fertilizing purposes. In cases where 
garbage and street sweepings are burned a study of the resulting 
ashes will be made for the purpose of determining their fertilizing 
value. It is hoped that a material advantage will accrue from this 
AGR 97 in 



XXXIV REPOET OF THE SECRETARY OF AGRICULTURE. 

investigation, both to the cities, in respect of the method of disposing 
of the refuse, and to the farmers, in respect of securing a new ferti- 
lizing material at a low price. 

DIVISION OF ENTOMOLOGY. 

The work of the Division of Entomology may be classified under 
the following heads: 

Investigations upon specific injurious insects or groups of insects, 
experiments with insecticides and insecticide machinery, determina- 
tion of species sent in by the entomologists of the State experiment 
stations and by other workers, general investigations of the life his- 
tories of injurious insects, bibliographic work, and the work of prep- 
aration of circulars and publications. 

SPREAD OF THE SAN JOSE SCALE. 

Investigations have been made supplementing the report made in 
1896, regarding the spread of the San Jose scale. While the State 
experiment stations have shown gi^eat interest in this work and have 
undertaken the investigations with energy, it seems proper, never- 
theless, that the records should be kept in the office of the Depart- 
ment, so that at anytime a supplementary bulletin maybe published. 
Many entomological experts, as well as fruit growers, find great diffi- 
culty in distinguishing between the San Jose scale and several closely 
allied species which occur on fruit trees. 

The office of the Entomologist in the Department is kept busy by 
the requests from persons for the examination of scale insects in order 
to decide their identity. A bulletin has been prepared covering these 
points. 

STUDY OF THE MEXICAN COTTON-BOLL WEEVIL. 

An agent was sent to Mexico in the spring of 1897 to study the 

Mexican cotton-boll weevil in its original home, for the purpose of 

ascertaining whether parasites exist there which could be imported 

nto Texas with benefit, and the occurrences and spread of the species 

j'lTn-Tior {ho, present year in Texas hav^ %een st"died with care. 
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MISCELLANEOUS INVESTIGATIONS. 

During the past year the Division of Entomology has been conduct- 
ing experiments with new and old insecticides with regard to their 
effects on the foliage of different plants under varying conditions. 

General investigations of the life histories of injurious insects are 
carried on in the insectary building and adjoining garden plat. 
During the fiscal year notes were recorded upon 502 species which 
had never before been studied in the insectary. 

Investigations in the general subject of insects injurious to shade 
trees in cities and towns have been continued; also investigations of 
insects affecting stored foods. 

ENTOMOLOGICAL PUBLICATIONS. 

A great demand exists for some of the bulletins of this division, 
especially for those treating of insects in the household and insects 
affecting domestic animals. Owing to legal limitations, the editions of 
some of the bulletins most frequently called for are small, and many 
applicants have to go unsatisfied. A bulletin treating of the degree 
of temperature at which certain insects affecting household goods 
and foods remain inactive affords information especially valuable to 
cold-storage companies, and may result in a reduction in the charges 
of cold-storage companies during the summer months. 

Publications have been issued by the division relative to insects 
affecting stored vegetable products; also a Farmers' Bulletin on 
insects injurious to stored grains. 

ENTOMOLOGICAL INVESTIGATIONS IN CONTEMPLATION. 

By special direction of Congress this Department was authorized 
to conduct, during the fiscal year 1898, an investigation of the rav- 
ages of the gypsy moth. Accordingly the work was laid out for the 
beginning of this fiscal year, so that a report on the subject might be 
prepared as early as possible. 

The work along certain general lines indicated in the foregoing 
sections will be prosecuted. The Mexican cotton-boll weevil will be 
carefully watched, and further efforts will be made to obtain Mexican 
parasites. The investigation of insects injurious to shade trees, 
insects affecting stored foods, insects affecting citrus fruits, geo- 
graphical distribution of injurious insects in this country, biblio- 
graphical work, and exi)erimental work with insecticide machinery 
will all be continued. Another investigation ^vill be made upon 
the injurious grasshoppers of the far West. It is obviously impossi- 
ble to anticipate the special subjects for investigation which it 
may at any time become necessary to undertake. The beginning 
of nearly every season brings some injurious species prominently to 
the front, and when this species has not already been investigated, 
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new work must be begun. There has long been need of a complete 
practical bulletin on the subject of the Hessian fly. It is planned to 
prepare such a bulletin. A similar work relating to the chinch bug 
will also be prepared during the coming year. Experimental work in 
apiculture comes properly under the head of "Entomological inves- 
tigations," and will be resumed under capable supervision. The 
honey-producing industry is a large and growing one, and deserves 
some slight encouragement at the hands of the Government. 

SEED DISTRIBUTION. 

The appropriation of $150,000 for the distribution of seeds for the 
fiscal year ending June 30, 1897, provided that $130,000 must be 
expended for the purchase of seeds, leaving $20,000 for putting up 
and mailing the same. The seeds were purchased already put up in 
packages and mailed from the different cities where the contracts 
were held. The appropriation for the present fiscal year is $130,000, 
of which amount $110,000 must be expended in the purchase of seeds. 
The conditions of the law will require contracting with the smallest 
possible number of seed houses. The purchase of bulbs, plants, cut- 
tings, etc., must be paid from the remaining $20,000. 

The spirit of the law requires that the seeds, plants, bulbs, etc., be 
rare and valuable. Efforts are being made by the present Secretary 
of Agriculture to spend the appropriation for seeds, plants, etc., by 
purchases through agents and representatives abroad, through seed 
houses and scientific associations. The Old World contains many 
things that would be valuable to the New World. All this work, how- 
ever, must be paid for out of the $20,000 appropriated and not required 
to be expended for the purchase of seeds. The distribution of imported 
seeds and plants to the several experiment stations throughout the 
country and otherwise must be paid for out of the $20,000 fund. This 
will necessarily circumscribe efforts in this direction. It is desirable 
that more of the appropriation given for seeds should be available for 
the introduction of what is new and rare. 

SECTION OF FOREIGN MARKETS. 

The Section of Foreign Markets was instituted March 30, 1894, under 

^ clause in the act of appropriations for the Department of Agricul- 

i^'* setting aside $10,000 for the purpose of making '* investigations 

...,.r>r.^T.;Tig the feasibility of extending the demands of foreign mar- 

.> 4 . , nr igricultural products of the United States." 

'* ■> .^lupriation has been expended chiefly in the preparation of 
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PUBLICATIONS RELATING TO CERTAIN COUNTRIES. 

The countries treated of in the bulletins already issued are (1) the 
United Kingdom of Great Britain and Ireland, (2) the German Em- 
pire, (3) France, (4) Canada, (5) Netherlands, (6) Belgium, (7) Nor- 
way, and (8) Sweden. Each country is considered with a view to its 
possibilities as a customer for the products of American agriculture. 
To ascertain what these possibilities are it is imjiortant, first of all, 
to be informed as to the agricultural resources of the country under 
consideration. A full account, therefore, is given of the extent and 
character of the principal crops grown, and also of the number and 
varieties of stock raised. This is followed by a careful review of the 
country's foreign commerce, and more particularly of its import trade 
in agricultural produce, the purpose being to show how far the 
national requirements exceed the home supply, making it necessary 
to import from other countries. Official statistics are presented as 
to the quantity of the various products annually imported and the 
different sources from which they are received; and these facts are 
accompanied by such information regarding customs duties and regu- 
lations, equivalents of foreign moneys, weights and measures, rates 
of exchange, etc., as may be of service to American producers in 
quest of a foreign market. 

Each bulletin is supplemented by a series of reports received through 
the medium of the State Department from our consular representa- 
tives stationed in the particular country concerned. The object of 
these reports is to set forth such facts regarding the several consular 
districts as are likely to assist in creating there a larger demand for 
our products. With this end in view they frequently give important 
information as to the nature and quality of the goods preferred, 
methods of sale, prices paid, means of transportation, etc., enhancing 
thereby the practical value of the bulletins. 

OFFICE OF ROAD INaUIBT. 

During the past fiscal year many important meetings have been 
held in the several States and considerable information has been col- 
lected for distribution. The literature of the office now numbers 20 
bulletins and 15 circulars of information, which have been in much 
demand. During the present spring and summer experiments have 
been made, in conjunction with several of our experiment stations, 
under the direction of the Director of the Office of Road Inquiry, 
with such materials as were found in the localities where the experi- 
ments were conducted. Many localities in the United States have not 
the materials fit for making permanent roads, and for this reason 
the office has endeavored to promote experiments in steel roadbeds. 
Two sections of roads were built at the Agricultural College experi- 
ment station in New Jersey during the month of June. A piece of 



XXXVIII REPORT OF THE SECRETARY OF AGRICULTURE. 

road 1| miles long was also built at Geneva, N. Y., connecting the 
experiment station with the city. 

In response to circulars sent to the principal steel manufacturers 
in the United States, various plans of construction have been offered. 
It has been well demonstrated that a well-designed steel trackway 
can be successfully built and profitably maintained, especially in 
localities where other materials are scarce. The considerable expense 
involved in preparing special shapes of rails has prevented much 
experiment in this direction heretofore; one company, however, is 
disposed to aid in the matter whenever a definite order for 1 mile 
of road shall be received. The cost of material for a mile of road 
will be i>3,500. Heretofore the Director of the Office of Road Inquiry 
has succeeded, by the expenditure of a minimum amount of Govern- 
ment money, in inducing local representatives to contribute consid- 
erable amounts to these road-building experiments. 

DIVISION OF AGBOSTOLOGT. 

The work of this division, as authorized by Congress, is the inves- 
tigation of grasses and forage plants, embracing all points relating to 
their natural history, geographical distribution, uses, and adaptability 
to special soils and climates. The law also authorizes the establish- 
ment and maintenance of experimental grass stations and the employ- 
ment of necessary labor and purchase of supplies for carrying on the 
work. There are two grass gardens maintained by the division. One 
is located on the grounds of the Department of Agriculture and the 
other at Knoxville, Tenn. During the past fiscal year between 400 
and 500 varieties of forage and grass plants were sown on the grounds 
of the Department, furnishing an interesting object lesson to the people 
and an opportunity for study by scientists. The seeds were procured 
through the collections of field agents and by exchanges with foreign 
countries. 

The grass garden at Knoxville embraces about 7 acres of ground, 
and cultures there are conducted upon a more extensive scale. More 
than 200 varieties were grown in this garden during the past year. 
The design of the Knoxville garden is to obtain information which 
will be useful to the Southern States relative to grasses for pastures 
and meadows. 

FORAGE PROBLEMS IN THE CATTLE RANGES. 

There is especial necessity for the study of forage problems 
throughout the southwest portion of the United States, including the 
States of Texas and Kansas, and the Territories of New Mexico and 
Arizona, giving special attention to the native gi-asses and forage 
plants, their abundance and value, their preservation and the possible 
methods to be employed in restoring the grazing value of those 
regions which have become valueless through overstocking or other 
causes. 



REPORT OF THE SECRETARY OF AGRICULTURE. XXXIX 

The Division of Agrostology has placed itself in communication 
with such parties as are interested in improving the forage conditions 
of the Southwest for the purpose of gaining, first, a more definite idea 
of the present conditions, and second, how best to improve these con- 
ditions. There is a deep interest among the people of the Southwest 
in this work. More than 1,000 answers have been received from cir- 
culars sent out, seeking information regarding actual conditions. 
The division has also given attention to similar conditions in the Dako- 
tas, Wyoming, Colorado, and adjoining States. Cordial cooperation 
is had in the States mentioned with the scientists of the experiment 
stations. 

GRASSES FROM DRY REGIONS OF THE OLD WORLD. 

The demand for new and improved forage pjants which will grow 
and thrive on the farms of the Southwest and Northwest is continually 
on the increase. The Secretary of Agriculture is now making efforts, 
through agents in the Old World, to introduce grasses from regions 
which are semiarid and that grow under other conditions that may 
make them suitable for these localities. A system of exchange is 
being carried on with scientists in Australia, Algeria, northwest 
India, and with the botanical gardens of several of the countries of 
the Old World. 

Careful study is given to the adaptability of certain plants to special 
soils and climates throughout all the States. Propagation of sand and 
soil binding grasses, those best suited for the formation of turf in 
numerous places along our seaboard and Great Lakes, which will 
prevent the movement of drifting sands, is a subject that has received 
the attention of the division. 

DrVTSION OF GABDENS AND GBOXTNDS. 

The collection of plants in the conservatory proper is mostly of 
those having economic value, and serves as a nucleus from which 
selections are made of such as appear to merit propagation for experi- 
mental purposes and introduction as industrial plants, if a suitable 
climate can be found for their growth. 

Attention is given to the growth and propagation of the pineapple, 
the citrus family, olive trees for the production of cuttings, and for 
other similar purposes. About 20,000 various ornamental plants are 
propagated annually to supply the flower garden and flower beds on 
the Department grounds. 

DISTRIBUTION OF PLANTS. 

The distributions during the last fiscal year consisted mainly of 
36,500 strawberries, 7,000 native and foreign grapes, 3,900 olive plants, 
2,900 camphor trees, 4,000 fig cuttings, and a large number of plants 
such as guavas, cinnamon, pepper, citrus, vanilla, coffee, etc. 
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The United States imports large quantities of plants and plant prod- 
ucts that might be produced in our own country. As many of these 
as possible will be propagated under the direction of the Superintend- 
ent of Gardens and Grounds and distributed, in order to contribute 
to our independence in this regard. 

CAMPHOR AND OLIVES AS NEW CROPS. 

The camphor plant maybe taken as an example of the introduction 
of a new crop. For more than twenty years the Department has been 
distributing this plant in the extreme Southern States, first as a shade 
tree and as a shelter to orange groves, and more recently as of very 
promising industrial value. After all these years planters are now 
taking a special interest in its culture, trees are in great demand, and 
their value as economic plants will be properly tested. 

With regard to future work exclusive of ordinary care of the 
grounds and glass houses, the propagation of such economic plants as 
may seem advisable will be continued. At present the olive is the 
leading factor in propagation, as it is considered desirable to fully 
introduce and encourage olive culture in such of the Southern States 
as seem suited to its profitable growth. 

DIVISION OF SOILS. 

The most important lines of work carried on during the past year 
have been an investigation of the soils of Florida; a continuation of 
the investigations of the principal tobacco soils of the United States; 
the perfection of the electrical methods of determining the moisture, 
temperature, and salt content of soils; the study of the moisture con- 
tent of a number of the important soil formations of the country; a 
continuation of the investigations of the phyi^cal properties of soils; 
and the devising of methods for the practical study of soil conditions. 

REPORT ON FLORIDA SOILS. 

A bulletin is in course of prep^^ration on the preliminary study of 

the soils of Florida, particularly those adapted to tobacco, truck, and 

pineapples. A large amount of field work was done in Florida in the 

^arly spring and a great many soil samples were collected there that 

^ave since been examined to determine their physical texture; a few 

»,hemical analyses have been made by the Division of Chemistry to 

» ' ^ight upon some of the problems presented. Records have also 

- 'lept of the amount and daily fluctuation of the moisture in 

., ioTinTT>'^'»lr high pine, and scrub land in the State during the 

' ^jn' s^ throw an important li^ht upon the agricultural 
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countries, representing many of the most important soil areas of the 
world. About one-half of these have been carefully examined. Many 
of the results have been published, while others await the collection 
and examination of more material, in order to develop special lines 
of investigation or to write up the soils of special agricultural areas 
or industries. 

WATER CONTENT OF SOILS. 

Much time has been given, as heretofore, to the study of the water 
content of various soils, to determine the normal quantity in soils of 
different formations and of different agricultural areas as well as the 
normal variation which may occur in the water content without det- 
riment to the plants. The importance and bearing of this work can 
only be really appreciated by seeing the relation of the soil moisture 
to the general economy of plant growth. 

Under ordinary circumstances the temperature of the air is a prime 
cause of the evaporation or loss of water by plants; the relative humid- 
ity of the air, together with the general atmospheric movements, con- 
trols the evaporation, while the moisture of the soil supplies loss due 
to evaporation. For a steady and continuous growth of plants there 
must be a certain relation therefore between temperature, which is 
the cause of evaporation, relative humidity, which is a controlling 
factor, and soil moisture, which supplies the loss. It has been 
possible to determine from the field records what may be called the 
line of drought for a number of the important soils of the country. 
This is the minimum amount of water which the soil must contain 
under ordinary conditions of temperature and humidity in order that 
the crop shall not suffer. This line of drought depends, of course, 
upon the texture of the soil as well as upon the temperature of the 
air, the kind of plant, and the stage of development. The texture 
of the soil has an influence on this, because in a soil of fine texture, 
made up mainly of clay and fine sand, the movement of water is quite 
slow, and there must be a large quantity of water in the soil to insure 
an adequate supply moving up to the roots of the plant to replace 
that lost by evaporation. This explains the well-known fact that a 
plant may thrive in one soil with 5 per cent of water, while it would 
perish in another soil containing 15 per cent. 

RECORDS TO ESTABLISH DROUGHT CONDfTIONS. 

The temperature and relative humidity of the air affect this line of 
drought, because with a low temperature and a high relative humidity 
there is comparatively little loss of water and a smaller supply in the 
soil may be ample, while with a high temperature, unless this is bal- 
anced by a very high humidity, there will be a greater evaporation 
from the plant and a larger amount of water will be needed in the 
soil to insure an adequate supply to the plant. The kind of crop and 
the stage of development will obviously affect the location of the line 
of drought for any soil, as different plants require different amounts 
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of water, and this differs again according to the stage of the develop- 
ment. The water supply of the soil is, therefore, a very important 
factor in climatological studies. It is clearly possible to establish 
approximately for any soil and for any crop the relation which must 
at all times exist between the temperature, the relative humidity of 
the air, and the amount of moisture that must be present in the soil 
to maintain the balance. To this end records have been kept of the 
amount of moisture in a number of the principal soil formations of 
the country, some of the records extending over three or four seasons, 
accompanied with careful notes of the daily condition of the soil and 
of the plants. 

MEASUREMENT OF SOIL MOISTURE. 

The electrical method of moisture determination already described 
in a bulletin issued by the division lias been still further perfected. 
Sixteen stations have been equipped with these electrical instruments 
in various parts of the country and in several important types of soil. 
Records have been kept at these stations for periods varying from two 
to four months, and it has been found that the method can be used by 
anyone with ordinary care. As a result of these field records I feel 
perfectly satisfied with the operation of the method, and equally sat- 
isfied that it will prove of great value in soil investigations, as well as 
of practical and commercial value. One great value of the method 
is that the electrodes are permanently buried in the field at any depth 
desired and the field can be cultivated or cropped as usual. The elec- 
trical resistance between the electrodes is read off from a scale, and 
this resistance varies according to the square of the water content. 
By once thoroughly standardizing the electrodes, therefore, and by 
the use of tables which are furnished by the division, the moisture 
content of the soil can be determined at any time from the electrical 
resistance of the soil. 

INFLUENCE OF CULTIVATION ON WATER CONTENT OF SOILS. 

Having perfected this method of moisture determination, in which 

he moisture can be rapidly and readily determined successively at 

he same point without any disturbance of the soil, it is possible to 

^^udy in a very satisfactory way the influence of different methods of 
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the field. Some very important results have just been attained, 
explaining more fully than ever before the real cause of the capillary 
movement of water in soils. It has been found that this is due to the 
curvature of the water surface between the grains of soil. In fine- 
grained clay soils and in dry soils generally the curvature of the sur- 
face of the water between the grains is very great. On account of the 
great curvature of the surface there is a pressure outward, and a tend- 
ency for water to be drawn into the spaces between the grains from 
any other part of the soil where there is more water and where the 
curvature of the surface of the water between the grains is less. This 
is the practical cause of the capillary movement of water in soils, upon 
which plants depend for their current supply. Methods of cultiva- 
tion and of fertilization have an influence on this, and investigations 
will be continued along these lines to see the extent of the influence 
of tillage upon the movement of the moisture in the soil. 

DIVISION OF FORESTRY. 

There is one economic question closely related to the general wel- 
fare of our future rather than our present which, I fear, has not 
received adequate attention by our people or by Congress — the for- 
estry question. 

It has become apparent that sooner or later a large line of manu- 
facturing industries employing at present capital to the amount of 
more than one billion of dollars, employing labor of more than one 
million workers, and producing nearly $2,000,000,000 of value annu- 
ally, will be more or less hampered for lack of suitable supplies because 
of the absence of rational use and systematic reproduction of our 
forest resources. In addition, our agricultural interests in the hill 
country and mountain districts are bound to suffer, indeed are begin- 
ning to suffer from the same cause, just as they have suffered in 
other countries. 

NEED FOR EXTENSION OF FORESTRY INVESTIGATIONS. 

The Department of Agriculture, through the Division of Forestry, 
has with scanty appropriations endeavored to secure and disseminate 
technical information needful in rational forest management. It has 
also experimented on methods of tree planting with a view to an 
extension of forest areas into the forestless regions which need the 
shelter and protection of forest growth, and has increased our knowl- 
edge of the properties of our timbers which might lead to desirable 
economies in the future. 

A more liberal consideration of this line of work by the Govern- 
ment would seem justified by the magnitude of the interests involved, 
especially since with the establishment of forest reservations from the 
public domain the need of technical knowledge in their management 
has become a necessity. 
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It is well known that the agriculture of the far West is directly 
dependent upon irrigation, the water of which is secured from the 
forest-covered mountains. One of the chief purposes which the reser- 
vations were designed to serve is the protection of this water supply. 

OFFICE OF EXPERIMENT STATIONS. 

The agricultural experiment stations, now in operation in evfiry 
State and Territory except Alaska, continue to carry on a large 
amount of scientific and practical work giving results of great value 
to American agriculture. They enjoy more largely than ever the sup- 
port and confidence of farmers and horticulturists. A number of the 
States have liberally supplemented the funds appropriated by Con- 
gress for the maintenance of the experiment stations. During the 
past year the revenues of the stations aggregated more than a million 
dollars, of which 1720,000 was received under the act of Congress of 
March 2, 1887. 

URGENT DEMANDS UPON EXPERIMEliTT STATIONS. 

No country equals the United States in the liberality with which it 
maintains institutions for agricultural research and in the thorough- 
ness with which the results of their work are disseminated among the 
people in whose interests they were established. So great has been 
the success of our stations and so urgent have been the demands for 
the information which they are able to give, that the calls upon station 
officers for the preparation of popular bulletins and the delivery of 
addresses at farmers' meetings have in many cases been more than 
it was possible for them to meet without endangering the success of 
the original investigations which it was their first business to conduct. 

DIFFICULTIES IN STATE STATION VTORK. 

While the farmers of the country may well congratulate themselves 

on having such numerous and important agencies for the discovery of 

new truths and the dissemination of useful information regarding the 

practice of their art, they should not relax their efforts to aid the sta- 

iions in advancing the efficiency of their work and securing the greatest 

benefits to agriculture which can be obtained with the resources at 

V'^ir command. Many of our experiment stations are doing all that 

• •d reasonably be expected of them with the means and facilities 

- their command, but in some cases, as the investigations made by 

r>^« ^^-«i *^^nient have shown, the stations are hindered in their work 

' oc »>nich might easily be removed. Some of the difficulties 
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being constantly shifted. This fundamental fact has been too fre- 
quently overlooked by appointing officers and boards of control. Fit- 
ness and ability to carry on successful investigations should be the 
fundamental qualifications for station officers, and when competent 
men are once obtained, they should be made secure in their positions 
and supported in their efforts to plan and carry out thorough experi- 
ments. 

PROPER USE OF EXPERIMENT STATION FUNDS. 

The funds appropriated by Congress for the experiment stations are 
intended solely for the carrying on of agricultural investigations and 
the publication of the results. The stations are by law made depart- 
ments of the land-grant colleges, but it was not intended that any 
pai-t of the station funds should be used for the payment of the sala- 
ries of the teaching force or for any other general college purposes, nor 
that the expenses attendant upon the management of farms or dairies 
for other than experimental purposes should devolve upon the stations. 
It is evident that in some cases the college has encroached upon the 
station, and there is still need of greater care in this matter. It is 
the duty of all institutions receiving the benefits of the land-grant 
and Morrill acts to make ample provision for the maintenance of the 
courses in agriculture without in any way diminishing or diverting 
the funds which should be devoted to the experiment stations. 

The stations should confine their operations to such lands and herds 
as are actually required for the carrying on of experimental inquiries 
in a few lines determined upon as best adapted to promote the inter- 
ests of agriculture in their respective States. 

EXPERIMENTS FOR ALASKA. 

Recent events have greatly augmented the importance of active 
measures to develop the agriculture of Alaska. The information 
recently received from unofficial sources, as well as that previously 
gathered by officers of the Government, seems to make it clear that it 
will be practicable to develop the agriculture of that region so that it 
may furnish food supplies and beasts of burden for a considerable 
population. The development of agriculture in this region, as else- 
where, can undoubtedly be greatly promoted by experimental inquiries 
conducted systematically under the supervision of expert officers. I 
would therefore urge that the appropriation for investigating the 
agricultural resources and capabilities of Alaska be continued and 
that provision be made for carrying on experiments in that region 
in case the official inquiries now in progress there seem to make this 
desirable. 

WORK OF THE ALASKA COMMISSION. 

In obedience to an act of Congress, a commission consisting of Mr. 
Benton Killin, a member of the board of regents of the Oregon Agri- 
ccltural College, and a man thoroughly familiar with the agricultural 
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conditions on the Pacific Coast, and Dr. W. H. Evans, botanical 
expert of the Ofiice of Experiment Stations, was dispatched to visit 
the coast and island region of Alaska from its southern boundary as 
far north as Unalaska. They were instructed to observe the agricul- 
tural conditions existing in places visited, the possibilities of further 
extensions of arable land, and the native plants used for food and 
forage; to make collections of soils, and of food and forage plants, 
and to determine as far as practicable what localities are suitable 
for experiments in agriculture and what kind of experiments seem 
immediately feasible and desirable. 

This commission started for Alaska about the Ist of June, and brief 
preliminary reports thus far received indicate that it is successfully 
prosecuting its work. It is definitely expected that a report of its 
findings can be prepared so as to be transmitted to Congress during 
its coming session. Through the courtesy of the honorable Secretary 
of the Interior and the Commissioner of Education, the services of 
Dr. Sheldon Jackson, superintendent of Government schools in Alaska, 
were secured to investigate the agricultural capabilities of the Yukon 
Valley. Dr. Jackson is to perform this service in connection with the 
annual inspection of the Alaska schools, in which he is now engaged, 
and his report may be expected at the same time as that of the com- 
mission. 

BOTANICAL INVESTIGATIONS. 

At least 16,000,000 is paid annually to foreign countries for miscel- 
laneous agricultural plant products which are grown in a temperate 
climate. A systematic attempt has been begun to give our farmers 
full information how to grow such products and where to sell them. 
Many of these small crops should prove valuable additions to the 
resources of our farming people, especially in sections where there is 
an overproduction of staple crops, or where farm labor is cheap. The 
success of similar enterprises in the past demonstrates that they may 
be made into profitable local industries, and a rational prosecution of 
this line of investigation is expected to show that in a country of such 
^^aried climatic conditions we can match the requirements of almost 
*nv cultivated plant of the temperate zone. 
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States and that this amount of money will go into the pockets of 
American instead of European farmers. 

In connection with seed distribution two important series of experi- 
ments are in progress. First, a practical test of scientific purity and 
vitality by which the high quality of all the seeds sent out is assured, 
and second, a field test of the new varieties offered to the Depart- 
ment by which their value and standing as new and important intro- 
ductions into agriculture may be definitely ascertained before large 
purchases are made. 

DIVISION OF POMOLOGY. 

The correspondence which devolves upon this division in relation 
to the adaptability of varieties for planting, methods of propagation, 
planting, pruning, and cultivating fruit trees and plants and market- 
ing their product consumes a large portion of the time of the Pomolo- 
gist or his assistant and prevents much work of original investigation 
in relation to the fruit industry which is highly important. A large 
part of this correspondence grows out of the receipt of specimen fruits 
sent by growers for examination or identification, and its value to the 
fruit growers of the country is recognized. Provision should there- 
fore be made for its continuance without encroachment upon work 
which is more strictly scientific and progressive. 

Descriptions of more than 550 fruits have been added to the files of 
the division during the year and 175 water-color paintings, 100 photo- 
graphic negatives, and about 200 wax models of fruits have been made. 

EXPERIMENTS WITH FIGS. 

Large sets of fig cuttings from the collection furnished to this De- 
partment in 1894 by the Royal Horticultural Society of England have 
been placed in 10 of the Southern States for testing. Small trees of 
*'Corsican" citron have been placed with more than 100 fruit growers 
in California and Florida, and 350 seedling trees of Chinese persim- 
mon, grown from seeds obtained from Peking, were distributed to grow- 
ers who gave them a careful test. Scions of 18 varieties of apples of 
New Zealand and Australian origin, received through the kindness 
of the Pomologist of New Zealand, were distributed in June, 1897, to 
a number of growers for testing. Seeds of the *' rough lemon" of 
Jamaica, valued in that island as a stock for orange trees, were also 
distributed. 

Work on the Descriptive Card Catalogue of Fruits has been con- 
tinued during the year, and the usefulness of the catalogue as a work 
of reference has been fully demonstrated. 

TEST OF METHODS OF ROOT GRAFTING. 

The nursery period of a comparative test of methods of root grafting 
the apple was completed during the year. The trees resulting from 
it were distributed to experiment stations and private planters in sev- 
eral States, where they can be kept under observation during the 
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orchard period, to determine the effect of the methods of propagation 
upon- vigor, productiveness, and longevity. 

In addition to work already under way, it is important that a sys- 
tematic effort in the preparing of maps wliich will show the areas 
where the principal fruits grown in the country are capable of being 
commercially produced shall be begun, and that certain fruit-producing 
species, wliich are believed to be adapted to cultivation here, either 
as stocks or for their fruit, shall be introduced from foreign countries. 

PUBLICATIONS. 

By the organic law creating the Department of Agriculture one of 
the chief duties of the Department was defined to be to * ' diffuse among 
the people of the United States useful information on subjects con- 
nected with agriculture in the most general and comprehensive sense 
of the word." It is evident that to realize to the fullest extent the 
benefit of the continued and diligent research and investigation of 
the scientific questions affecting agriculture, which occupy the time 
of a large portion of the officers and employees, the information thus 
obtained must be promptly and widely diffused, and it is my earnest 
desire to fully comply with the law in this regard. 

INADEQUACY OF PUBLICATIONS FOR GROWING DEMAND. 

The publication work of the Department has attained extraordinary 
proportions. The number of publications issued during the past fis- 
cal year is 424, aggregating over six and a half million copies. This 
is over 100 per cent more publications and over 100 per cent more 
copies than were issued in 1894, and yet, notwithstanding great 
improvements in the method of distribution by avoiding duplication 
and by placing the various publications, as far as possible, in the 
hands of those only by whom they are chiefly needed, the increased 
supply is found quite inadequate to meet the increased demand. 
Thousands upon thousands of persons earnestly desirous of procuring 
the information these publications are designed to convey have to 
remain ungratified. The growing demand for the publications of this 
Department is strikingly manifested in two important particulars — 
on the one hand by the large sale of the Department publications 
^v the Superintendent of Documents, under the provisions of the law 
,. oviding for the printing and binding, approved Januaiy 12, 1895, 
he number of publications of this Department so sold amounting to 

SOOO, an increase over the year previous of more than 10,000; on 
ither hand b;«' ^^^'^ increased demand by Members of Congress for 
..ipofiv T«4 /if M .!k »'ipai 'm'^n ^r liwtvii -ifo to ^hcir coustitueuts. 
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ing to over 23 millions, over 6^ millions have been turned over to 
Senators, Representatives, and Delegates in Congress for distribution 
by them ; and of this vast number, 5^^ millions were so turned over in 
the past three years and nearly 2^ millions of that number, or about 
45 per cent, during the last fiscal year. 

Number of publications issued during five years ending June SO, 1897. 



Year. 



1893 

1894 

18»5 

1896 

1807 

Total 



Publica- 
tions. 


Farmors' 
bnlletins. 


Total 
copies 
issned. 


210 
2t6 
254 
376 
424 




2,689,084 
3,169.310 
4,100,660 
6,561,700 
6,541.210 


278,500 
1,567,000 
1.891,000 
2,387.000 


1,469 


6,123,500 


23,061,964 



Distrib- 
uted to 
Members 
of CJon- 
gross. 



} 



989,468 

1,385,770 
1,816,695 
2,467,237 

6,659,170 



CALL FOR AN INCREASE OF APPROPRIATION. 

With the exception of the sum allowed for the printing and distri- 
bution ol Farmers' Bulletins, there has not only been no increase in 
the total appropriations lor the Division of Publications during the 
period of five years covered in the foregoing table, but the amount 
available is actually less now than then, notwithstanding the fact that 
between the first and last years of that period the number of publi- 
cations issued was more than double and the total number of copies 
issued had increased by nearly 4,000,000. A large amount of extra 
work — that is, work performed outside of the usual office hours — has 
therefore devolved upon the division force; while, in order promptly to 
distribute the enormously increased number of publications without 
any adeciuate provision for an increase in the force, it has been nec- 
essary to constantly draw upon the force of other divisions. While 
this may be justified on the ground that all divisions are interested in 
this work of the distribution of documents and are served by its effi- 
cient performance, it interferes seriously with a systematic arrange- 
ment of the clerical force and tends to interrupt the regular work 
of other divisions. A large increase has therefore been asked for in 
the appropriation for the work of publication, both of the regular 
printing fund and also for Farmers' Bulletins and for the distribution 
of bulletins, reports, and other documents for the ensuing year. 

congressmen's quotas of bulletins reduced. 

The want of adequate appropriations for the current fiscal year has 
compelled me regretfullj^ to reduce the number of Farmers' Bulletins 
available for Members of Congress, notwithstanding the continued 
demands made upon the Department for an increase in this direction. 
The figures above given, showing the large proportion of publications 
distributed through Members of Congress and the rapid increase in 
agr 97 IV 
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the number distributed through this channel in the past three years, 
afford ample evidence that it is only by greatly enlarging our facilities 
in this respect that Congress will enable me to supply the urgent 
demand of its own Members. 

DISPOSITION OF FUNDS DERIVED FROM SALE OF DOCUMENTS. 

The large increase in the sale of the publications of this Depart- 
ment by the Superintendent of Documents, and the frequent calls 
made by that officer for additional copies of publications of which his 
sales have exhausted the supply, suggest that the moneys received by 
him for the sale of our publications should be made available for the 
reprinting of such as are thus exhausted, and for which the demand 
still continues. So far as possible, the Superintendent of Documents 
has been supplied in such cases with a limited number taken from the 
small reserve for official use at the Department, authorized under the 
law of January 12, 1895, and whenever a reprint has become neces- 
sary for our own use a certain number of the reprinted copies have 
been placed at his disposal, but it does not seem right that from a 
printing fund barely adequate to supply our wants money should be 
taken to pay for additional copies to be sold by the Superintendent of 
Documents, and the proceeds handed over to the Treasury. I there- 
fore earnestly recommend that the law of January 12, 1895, providing 
for the public printing and binding be so amended as to provide for 
the setting aside of the moneys so received for Department publica- 
tions, subject to the joint order of the Secretary and the Superin- 
tendent of Documents for the reprint of Department publications 
for sale. 

HURTFUL RESTRICTIONS REGARDING PUBLICATIONS. 

Other amendments to the law of January 12, 1895, are very urgently 
needed. The provision under section 89, by which the discretion of 
the Secretary of Agriculture as to the number of copies of the reports 
and bulletins he desires to print is restricted to "reports and bulle- 
tins containing not to exceed 100 octavo pages," and which limits the 
-ditions of all publications exceeding that size to 1,000 copies in any 
me fiscal year, should be promptly abrogated. This limitation con- 
'•/»f Q directly with the organic law creating the Department, providing 
.^c i^'^usion of the information it acquires for the benefit of agri- 
» vho^ »'^«Dect t^is» T^'>n«rfrr ant differs materially from other 

'1 • ications are issued largely 

i^iicw*. this Department is com- 

.^. ist with many hundred scientific and 

^.'i^Mrn countries, to distribute its publica- 

•leges and experiment stations, and to 

nef Jfnf i/^np aud that cvcry division, 

c!> ,ctii..L_aLrative work, is obliged to 

ir ^vT^-Q--^ --^rroc^pQu^ents, most valu- 
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able coadjutors in carrying on our work, but receiving no pay and 
getting no acknowledgment except in the distribution to them, free of 
charge, of the publications in which they are specially interested, it 
will be readily understood that there is not a single publication of this 
Department of which we do not need more than a thousand copies, 
even when the circulation thereof is not extended beyond what may 
be termed official use. Cases have occurred where the number of 
persons supplying valuable information and responding at the cost of 
no little time and trouble to circulars of inquiry addressed to them 
by the Department has largely exceeded 1,000, and these have, 
therefore, been deprived of the simple courtesy of a copy of the 
publication to which they had themselves so cheerfully and largely 
contributed. In nearly every case where this limitation has been 
imposed upon us the value of the work has occasioned a considerable 
call upon the Superintendent of Documents from parties perfectly 
willing to pay for the book, but whom it has, of course, under this 
embarrassing limitation, been impossible to gratify. 

REPRINTS FOR PRIVATE INDIVIDUALS. 

One other restriction now imposed under the law of January 12, 
1895, should also be withdrawn. This is th© limitation prescribed in 
section 42 of the act in question, which limits the number of copies 
of any bulletin which the Public Printer may furnish to applicants 
giving notice before the matter is put to press to **250 to any one 
applicant." It has frequently happened that the work of the Depart- 
ment in promulgating useful information would have been widely sup- 
plemented by various organizations interested and without expense to 
the Government had this limitation not existed. In other cases a 
little deception has defeated the purpose of the law, as it is only 
necessary for a party desiring 1,000 copies to send in four orders 
under different names for 250 each. It is earnestly to be desired that 
this limitation should be withdrawn, and that it should be left to the 
discretion of the Public Printer to decide what number of copies he 
can supply under certain circumstances, providing the request of the 
applicant be indorsed by the head of the Department from which the 
desired publication is issued. 

INCREASE DESIRED IN DEPARTMENT QUOTA OF YEARBOOKS. 

As far back as 1888, when there were but one bureau and eleven 
divisions reporting to the head of the Department, then Commissioner 
of Agriculture, and when only 400,000 copies of the Annual Report 
were printed, 30,000 copies were set aside for the use of the Depart- 
ment. In 1889 the Department quota, was reduced from 30,000 to 
25,000, and remained at the latter figure until 1802, when the total 
number of copies of the Annual Report was increased from 400,000 to 
600,000, and the Department quota was restored to the former figure 
of 30,000. Since that time these figures have remained unchanged. 
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In the meantime the far more popular form of annual report, viz, 
the present Yearbook, has been adopted, and the correspondents and 
coworkers of the Department have greatly increased. The agricultu- 
ral experiment stations have been established throughout the country 
with a special officer representing their interests in the Department, 
whose requisition for Yearbooks to supply the colleges and stations 
and the specialists engaged therein and corresponding institutions 
abroad, covers over 1,800 copies of this publication. In place of one 
bureau we now have two, the added one — the Weather Bureau — call- 
ing for over 3,000 Yearbooks to supply its voluntary weather observers 
alone, and both bureaus having largely increased their sphere of work 
and the number of their correspondents. In place of eleven divisions 
reporting directly to the head of the Department there are now eight- 
een, and one of these alone, namely, the Division of Statistics, has 
quadrupled the number of its correspondents. The foreign exchange 
list of the Department has also more than doubled since 1888. Under 
these circumstances, I am compelled to recommend most urgently that 
the Department quota of the Yearbook be increased to 50,000 copies, 
at least. 

DIVISION OF STATISTICS. 

The preparation of monthly reports concerning the condition, acre- 
age, and production of certain products of the soil and the number 
and value of farm animals has been the principal work of this divi- 
sion during the year. These reports have been based on returns 
received from a corps of 56,700 regular correspondents, reporting 
monthly, and 140,500 special correspondents, reporting at particular 
seasons of the year. 

In addition to the monthly crop reports, the number of copies of 
which ranged during the year from 172,500 to 200,000 per month, 
special reports to the number of 325,000 copies were also published. 

IMPROVEMENT IN CROP REPORTING. 

I am impressed with the extreme cumbrousness of the system of 

-jrop reporting that has been in use in this division during the last 

^'ew years. Instead of conducing to completeness and accuracy, it 

vould appear from the report of the Statistician to in some measure 

defeat its own object by its unwieldiness and by the fact that the 

.-Infinite multiplication of crop reporters weakens the sense of indi- 

•« -^ iT)onsibility. I strongly favor the making of some slight 

.oouixxc.-j Acknowledg^i'^nt of the services of a carefully selected 

orps of corresp^^d^"^^ ocated mainly in the principal agricultural 

>tates, and ^i^» - '<*•" ^^ '3laced upcm the State statistical agents 

V •nf'^>''Ti« i?. .-.iv -^tates of minor agricultural importance. 

- ,i_. ." .tfici,i,-.^cal concentration of agricultural pro- 

^-iif^r -o+'^s that 25 States, or just half the total 

- .. "• - '^^ ^^<> cotton, 95 percent of the corn, 
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95 per cent of the barley, 93 per cent of the oats, and from eight- 
tenths to nine-tenths of the wheat, rye, buckwheat, tobacco, potatoes, 
and hay produced in the entire country. 

NEED OF QUALIFIED AGENTS IN EVERY STATE. 

It is clear, therefpre, that the making of satisfactory provision for 
crop reporting in twenty-five States would leave only a very small 
part of the total production of the principal crops to be reported upon 
exclusively by State agents. 

That the Department should have a principal statistical agent in 
each State in place of the present unsatisfactory plan of State group- 
ings is, it seems to me, an obvious requirement. It has been the rule 
of the Department until within the last two or three years to have a 
separate statistical agent in each State, in order that it might have 
the advantage of his superior local knowledge. The Department's 
increased dependence upon these officers renders it doubly important 
that they should possess all the qualifications necessary to the proper 
performance of the duties required of them, and unless the best men 
are selected the Department's crop-reporting system will be weakened 
instead of strengthened by their appointment. 

DISTRIBUTION OF CROP REPORTS. 

In this, as in every other branch of the work of the Department, 
the question how the farmer may be made to receive greater benefit 
than heretofore from the collection of information designed primarily 
for his use is being carefully considered. The printing and distribu- 
tion of the monthly crop reports have been considerably expedited 
within the last three months, and it is hoped that within a short time 
they will reach the farmer still more promptly. 

As a further means of placing him in possession of important infor- 
mation at the earliest possible moment, it is suggested that brief 
reports as to the general condition of crops and the state of the mar- 
kets at home and abroad may be displayed in rural post-offices. It 
has been ascertained that this can be done at a very small exx)ense, 
and such an arrangement is in contemplation. 

ACCOUNTS AND DISBURSEMENTS. 

Including the sum of $720,000 for agricultural experiment stations, 
Congress appropriated to the Department of Agriculture for the fiscal 
year ending June 30, 1897, $3,168,532. 

While the appropriation for the agricultural experiment stations is 
included in the act making appropriations for the Department, the 
money is paid quarterly directly to the 48 experiment stations, as pro- 
vided by the act approved March 2, 1887. The expenditures from 
this fund are, therefore, not considered in the following statement of 
Department expenses. 
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Of the amount appropriated for the fiscal year 1897, $2,146,044.23 
was disbursed prior to July 1, 1897. There remained on that date 
unpaid bills aggregating 1184,000. When these shall have been paid 
the total expenditures from the appropriations for the year 1897 will 
be, in round numbers, $2,330,000, leaving a final balance to return to 
the Treasury of about $118,000. The total amount paid out during the 
year was $2,306,365.36, including $1,488.10 for supplemental accounts 
of 1895 and $159,836.57 for those of 1896. 

CONCLUSION. 

This brief summary of the work of the Department will give pro- 
ducers an outline of the comprehensive scope of its efforts to help 
observers and investigators where ways and means for prosecuting 
research into nature's unknown secrets are beyond their reach. It 
is in sympathy with the colleges and experiment stations endowed by 
Congress, endeavoring to help and encourage, while avoiding all 
appearance of dictation or meddling. The Department is now the 
most comprehensive repository of scientific facts regarding agricul- 
ture in all its relations to mankind, and a publisher of this kind of 
information more extensive than is found anywhere else. The work 
of the Department grows with the diversification of production and 
manufacturing on the farm ; as the extension of commerce by improved 
and cheapened transportation brings our people into competition with 
new countries and new conditions; as the magnitude of our crops, 
seeking new markets, increases and our flocks and herds multiply 
and enter into home and foreign commerce. It advocates the interests 
of the American farmers when their exports are discriminated against 
in foreign countries, and endeavors to serve them from a national 
standpoint whenever occasion requires or opportunity presents. 

The time is auspicious for pushing the work of the Department of 
Agriculture. The people's President, now executing the laws of the 
Republic and guiding its policies, sympathizes with those who toil in 
%e field, the factory, the forest, and the mine. He is solicitous that 
t;he Department become useful to all sections of our country, to the 
^nd that the greatest possible assistance may be given rural home 
"«kers. 

m glad to testify that the spirit of improvement and progress is 

ji^xo general among A'"^ '^^^^ farmers than ever before; that the 
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U. S. Department of Agriculture, 

Division of Chemistry, 
Washington, D. C, August 3 1, 1897. 

Sir: Ihave the honor to submit herewith for your consideration 
the executive report of the Chemical Division for the fiscal year ended 
June 30, 1897. 

Respectfully, 

H. W. Wiley, Chief. 
Hon. James Wilson, Secretary. 



WOBK OF THE YEAB. 

The character of the work carried on in the Chemical Division of 
the Department of Agriculture during the fiscal year ended June 30, 
1897, is shown in the following summary. 

STUDY OF TYPICAL SOILS. 

The value of the study of the typical soils of the United States has 
been enhanced by securing from the celebrated experiment station at 
Rothamsted samples of a few of the soils whose history has been care- 
fully noted at that station during the past fifty years. These samples 
were kindly furnished by Sir J. Henry Gilbert, who, in conjunction 
with Sir John Bennett Lawes, has had charge of the experimental 
work at that station for the past sixty years. 

A direct comparison has been instituted between these soils, whose 
history has been known for so long a period, and the typical soils 
which have been secured from various parts of this country. 

The character of the work has not varied greatly from that of pre- 
vious years, but some important changes in the details have been 
instituted. During the previous years the amount of moisture in the 
soil at any given time was determined chiefly by an inspection of the 
surface, with occasional weighing of the i)ot. This method, under 
constant supervision of an expert, is capable of securing the best 
results. Often, however, it happens that this supervision of the 
work, which has been under the immediate direction of the chief of 
the division, is interrupted by reason of his absence. In such a case 
it has been deemed advantageous to have a more rigid control of the 
quantity of moisture present. To this end weekly weighings of the 
pots have been made, so that the quantity of moisture which has been 
evaporated during the seven days is directly determined. Knowing 
the quantity necessary to produce complete saturation of the soil, a 
pimple calculation will show the amount to be added in order that the 
^.mount of moisture in the soil shall be between 60 and 70 per cent of 
jthe total quantity necessaiy for its complete saturation. 

AGB 97 1 1 
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The method of weighing has been improved by an ingenious 
mechanical device which renders it possible for one person, without 
assistance and without undue physical exertion in the way of lifting 
the pots, to weigh the whole number, viz, 176, in about four hours. 

Important improvements in the method of applying the moisture 
have also been inaugurated, which have been the result of the expe- 
rience of the past few years. The use of glass measuring vessels has 
been discarded, and a large number of tin vessels of conical shape, 
holding 2 pounds of distilled water, have been employed. By these 
improved means it is quite possible to add one portion of water to each 
of the pots in the course of two hours. 

The general control of the crops growing on these soils has been 
continued as in previous years. Oats and beans are grown during 
the first half of the season in duplicate samples of typical soils. After 
the harvest of these crops the soil in the pots is again prepared for 
planting and a crop of buckwheat grown thereon. By this method 
two crops are secured during each season, thus increasing the value 
of the experimental work by duplicating the data obtained. 

A careful study is made of the total amount of dry matter produced 
in each pot and the quantity of nitrogen, phosphoric acid, and potash 
removed from the soil by each crop is determined. The data of four 
seasons are now at hand and, while it ib not claimed that these data 
are sufficient to establish all the points in question, they are at least 
sufficiently extended to warrant the preparation of a preliminary 
report, which is now under way. This report will contain statements 
in regard to the comi)08ition of the soils, their physical character, their 
water-holding capacity, their content of humus, and the percentages 
of nitrogen, phosphoric acid, and potash contained therein, both as 
regards total content and in respect of the quantities removed by dif- 
ferent solvents. 

These data will be illustrated not only by analytical tables but also 
graphically in such a way as to show in the most evident manner the 
relation which exists between the physical and chemical composition 
ol the soil, its content of moisture, and the quantity of dry organic 
matter produced. 

STUDY OF FOODS. 

The principal part of the work in the investigation of foods during 
the fiscal year has been devoted to a study of cereal products. This 
study has naturally followed that of the previous year on the compo- 
sition of the cereals themselves. In the study of the cereal prod- 
ucts the direct products of milling have received first consideration. 
The composition of different varieties of flour and meal and of the 
^y-products of milling has been carefully established by elaborate 
nemical investigations, 
""o the ordinary chemical work has been added a study of the calo- 
ric power of the different products as determined by the direct 
•'^mbustion in oxygen. Valuable data in regard to the heat-giving 
^riw^erties of foods have thus been secured, and it has also been ascer- 
uiTt'^H that the combustion is a valuable check upon the accuracy of 
aemical analyses. When the calorific power of the principal 
,i.juituents of foods, viz, proteid matters, starch, and fats, has been 
ipf^rpi-'^^'i it follows tha he calorific power of a cereal can be deter- 
• ■ he ana^^ '^*'*« ''«^** provided th'^v have been accurately 
).- . - " ^n ti , - a ^' ind tha he calculated calories 
!•' . ,. . ii* ini . .. .jIIt- f' -»,. ^jh* ietermined calo^ 
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ries by direct combustion, it is evident that an error has been com- 
mitted, either in the analysis or in the combustion. In that case a 
repetition of the analysis or the combustion is usually required to dis- 
cover the source of the error and permit of its correction. 

The work of investigating these food products has been particularly 
complicated. It has covered the whole range of flours, meals, milling 
by-products of every description, biscuits, cakes, and prepared cereal 
foods. The analytical data and comments thereon have been pre- 
pared in manuscript form and will soon be ready for transmission to 
the printing office. This work will complete the systematic investi- 
gation which has been carried on so long by this Division, beginning 
in 1883 with a study of the cereal products in the United States and 
continued without intermission up to the present time. The amount 
of analytical labor which has been executed in this work has been 
very great and the success which has attended it has been due largely 
to the industry and application of the analysts engaged therein. 

COOPERATION OF THE ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHEMISTS. 

The excellent results which have been obtained by the active coop- 
eration of this Department with the Association of Official Agricul- 
tural Chemists have been recognized and acknowledged in all quarters 
of the world. Especially in the United States have these results been 
of inestimable value in unifying and coordinating the methods of 
analyses employed in the various experiment stations and other 
laboratories of the country. A comparison of the methods of proce- 
dure at the present time with those which were in vogue fifteen years 
ago would serve as an unanswerable argument in favor of the con- 
tinuation of the cooperation which has been so harmoniously estab- 
lished and maintained. 

In the active work incident to this cooperation the Chemical Divi- 
sion has taken a prominent part. All of the subjects which are 
assigned for investigation by the Association of Official Agricultural 
Chemists are fully and patiently studied by the chemists of the 
Department. The contributions which have been made in this way 
from the Division of Chemistry have done much to secure the high 
standard of analytical work which now obtains in the United States 
among our agricultural chemists. So firmly has this standard been 
established and so excellent have been its merits that it has com- 
manded the approval and support of commercial chemists and those 
engaged in original investigations. 

At the Second International Congi'ess of Applied Chemistry, which 
was held at Paris at the beginning of the fiscal year mentioned, the 
bulletins containing the methods of analysis of the Association of 
Official Agricultural Chemists were officially recognized, and it was 
voted to make them a part of a comparative study of international 
methods which was inaugurated by this Congress. The Department 
of Agriculture has, through its cooperation with the Association of 
Official Agricultural Chemists, inaugurated a movement which it is 
believed will soon be consummated in an international agreement 
covering all points of analytical operations in agricultural chemistry. 

MISCELLANEOUS. 

The miscellaneous work of the Chemical Division has been, as in 
previous years, of a varied character. One of the chief items in this 
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class of work during the fiscal year has been the recommencement 
of the investigation of sugar-prodncing plants in the United States. 
The possibility of the establishment of an indigenous sugar industry 
was pointed out by this division as long ago as 1884. During the past 
four years the active participation of the Department of Agriculture 
in this work has been suspended. The recommencement of these in- 
vestigations has been recognized with peculiar pleasure by the farm- 
ers and capitalists who have been striving to establish the beet-sugar 
industry in the United States. The work of investigation has been 
undertaken practically at the point where it was left in 1894. 

The chief immediate object of the work is the establishment of 
stations for the growth and improvement of the sugar beet, with the 
object of establishing in this country farms for the production of beet 
seed of high grade. It has already been established by our investi- 
gations that domestic seeds produce a hardier plant and a larger 
percentage of sugar than seeds of foreign origin. The great impor- 
tance, therefore, of the growth of indigenous seeds is at once apparent. 
It is the object of the Chemical Division to establish, by chemical 
analysis, the right beet to serve for the production of seed, and to 
plant for the production of seed only those beets which, by chemical 
analysis, have shown sugar-producing properties of an exceptional 
character. 



PBOPOSED WORK FOB THE FISCAL YEAR ENDING JUNE 30, 1899. 

By reason of the restricted appropriations afforded the Chemical 
Division for the fiscal year ending June 30, 1898, it will not be i)Ossi- 
ble to extend the scope of investigations much beyond the plan fol- 
lowed in the previous fiscal year. The investigation of foods will be 
continued, the special subject under consideration being the compo- 
sition and character of infants' and invalids' foods. This subject is 
of such a wide scope that it will be all the work which it will be pos- 
sible to do in this line during the year. 

The work in the typical soils of the United States will be continued 
along the lines already followed for the purpose, either of ascertaining 
new facts in regard to the relation of soil to crop, of confirming the 
results of investigations already made, or of correcting them in order 
to make them conform to the new discoveries which may be made. 

The work in the investigation of sugar-producing plants contem- 
plates the analysis of samples grown by farmers in different parts of 
he country from seeds furnished by the Department. From arrange- 
nents which have already been made by these farmers, it is indicated 
Ihat 5,000 or 6,000 samples of beets will be sent to the Department for 
analysis during the months of September, October, and November. 
»pa -^f-'ons iiu v« been made for the accomplishment of a large amount 
^iji id it is hoped that valuable information may be 
- . .orqrri to the quality of soil and climate in different 
-n be produced with a high content of sugar 
Mcion of beets grown from high-grade seed© 
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starch-containing plants. This is one of the most diflBcult operations 
in analytical agricultural chemistry, and has been the subject of wide 
discussion in all parts of the world. 

An investigation of the disposition which is made of street sweep- 
ings and other refuse of cities has been undertaken by this division 
and will be prosecuted vigorously during the coming year. The divi- 
sion has placed itself in communication with all the cities of the 
United States having a i)opulation of 10,000 and over. It has also 
perfected arrangements for obtaining information in regard to dispo- 
sition of street sweepings and sewage in the largest cities of Europe. 
The importance of this work is twofold. First, from a hygienic and 
economic point of view, in regard to the best method of disposing of 
this refuse, and second, from a manurial point of view, in regard to 
the value of these materials for fertilizing purposes. In cases where 
garbage and street sweepings are burned a study of the resulting 
ashes will be made for the purpose of determining their fertilizing 
value. It is hoped that a material advantage will accrue from this 
investigation, both to the cities, in respect of the method of disposing 
of the refuse, and to the farmers, in resi)ect of securing a new fertil- 
izing material at a low price. 



REFOBT OF THE CHIEF OF THE DIVISION OF VEGETABLE 

PHTSIOLOOY AHD PATHOLOGY. 



TJ. S. Department of Agriculture, 
Division of Vegetable Physiology and Pathology, 

Washington, D. C, September i, 1897. 

Sir: I have the honor to submit herewith a report reviewing the 
work of this division for the fiscal year ending June 30, 1897, and 
outlining the investigations planned for the current fiscal year. 
Respectfully, 

B. T. Galloway, Chief. 
Hon. James Wilson, Secret<iry, 
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WORK OF THE YEAR. 

The principal work carried on during the year may be discussed 
under the following heads: 
(1^ Investigations of the diseases of forest and shade trees. 

j2) Diseases affecting plants under glass. 

3) Studies of the diseases of melons and of cotton and other South- 
em crops. 

[4) The diseases of pomaceous and allied fruits. 

5) Investigations of the diseases affecting fruits and other crops on 
the Pacific Coast. 

Q) Work in Florida on citrous fruits and other subtropical plants. 

y\ Cereals and cereal diseases. 

|8^ Experiments with fungicides. 

9) The nutrition of plants. 

10) Preparation and preservation of pathological specimens for per- 
manent use. 

(11) Preparation of an exhibit for the Tennessee Centennial Expo- 
sition. 

12^ Bibliographic work. 

|l3^ Preparation and publication of bulletins and papers. 

14) Correspondence. 

investigations of the diseases of forest and shade trees. 

The work on the diseases affecting forest and shade trees, outline<l 
in my last report, was carried forward as rapidly as limited time 
would permit. The investigations were for the most part confined to 
shade and ornamental trees growing on city streets and in parks. As 
regards the diseases affecting forest trees, aU that could be done was 
to collect data which mi^t prove useful at some future time when 
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opportunity for more extended work is available. A paper on the 
more imi)ortant diseases of shade and ornamental trees was prepared 
and published in the Yearbook for 1896. 

DISEASES AFFECTING PLANTS UNDER GLASS. 

Considerable time was given to the diseases affecting plants grown 
in greenhouses: The forcing of vegetables and flowers under glass is 
rapidly becoming an important industry in this country. Hundreds 
of acres of glass are devoted to the work, and the value of the yields 
range from 25 cents to $1 or more per square foot. It is evident that 
where every inch of space must be utilized and the work carried on in 
the most intensive way diseases when once started are likely to occa- 
sion great loss. Nearly all the serious troubles are intimately asso- 
ciated with food supply, light, heat, water, soil, etc., and therefore in 
order to arrive at an intelligent understanding of the nature of many 
of the diseases these questions must receive attention. 

A disease of the Bermuda or Easter lily, which for a number of 
seasons has destroyed from 20 to 60 per cent of the crop planted here 
for forcing, received considerable attention. The bulbs are grown in 
Bermuda and are harvested and shipped here in July and August, to 
be forced by florists the following winter. Partly owing to the way the 
bulbs are propagated and grown in Bermuda, and partly as a result of 
improper methods of handling, only about 50 per cent of those actually 
planted ever make salable plants. The work has shown that much 
of the trouble can be overcome by exercising care in the methods of 
culture and by attention to details in selecting and handling the 
bulbs. The investigations have further shown the possibility of 
growing the bulbs in this country. If this could be brought about it 
would open up a new and important industry, and at the same time 
make it possible to develop the vigor of the plants to much better 
advantage than can be done under the present methods of growing 
the crop. A bulletin setting forth the main facts in regard to the 
disease and the methods of treatment was prepared and is now in the 
hands of the printer. 

In connection with the work on the lily disease, considerable time 
was given to the investigation of several serious troubles of the car- 
nation. A disease known as " bacteriosis" received special attention, 
-vith the result, it is believed, of obtaining facts leading to a better 
aiowledge of its cause and treatment. Diseases of other crops, such 
IS the rose, violet, and chrysanthemum, were also studied, but the 
acta obtained dc ^'"^ ^prrnnt ^Tiy defiTiit'^ statements in regard to 
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of making culture media and a number of facts which will greatly 
facilitate future laboratory work were discovered. 

THE DISEASES OF POMACEOUS AND ALLIED FRUITS. 

As heretofore, the time of one assistant was devoted almost exclu- 
sively to a study of the diseases of the apple, pear, quince, and other 
pomaceous fruits. As a result of further investigations of pear blight, 
confined mainly to the laboratory, a prompt and easy method of deter- 
mining whether suspected trees are or are not affected with this dis- 
ease was found. This is often an important matter, especially in cases 
where it is necessary to take steps for the eradication of the malady. 
Work was also inaugurated to test the effects of different methods of 
feeding, pruning, bud and cutting selection, etc., on the growth of the 
trees, especially in their relation to certain diseases. 

INVESTIGATIONS OP THE DISEASES AFFECTING FRUITS AND OTHER 

CROPS ON THE PACIFIC COAST. 

During the year the work on the Pacific Coast was marked by valu- 
able results to the fruit growers of that section. Peach leaf curl, which 
has been referred to in former reports, was very successfully com- 
bated. Extensive experiments were made with a view of obtaining^ 
further facts as to the most practical means of treating this disease. 
As a result of this work and the recommendations based upon it the 
evidence is conclusive that at least half a million dollars' worth of 
fruit was saved in California alone during the year. 

The growing of the English walnut in California is rapidly becoming 
an important industry. Recently this crop has been attacked by a 
serious disease which in many sections threatens to greatly reduce the 
yield. The disease is bacterial, and careful studies of the organism 
have been made, with a view of discovering the best methods of com- 
bating it. The work on the treatment of the disease involved the 
spraying of nearly forty acres of trees of all ages. The results showed 
that the yield of nuts was about doubled where trees were treated. In 
addition to the work with the usual fungicides, a laige series of experi- 
ments were made with corrosive sublimate to test its effectiveness as a 
means of checking the disease. This was the first attempt, so far as 
known, to test the substance on an extensive scale under conditions 
which prevail in the orchard. 

A large part of the time of the assistant in charge of the work on the 
Pacific Coast is necessarily taken up in purely routine matters, such as 
correspondence, examination of material sent in, etc., and as a result 
he has little time to get material in shape for publication. He has now 
on hand sufficient data to warrant the publication of papers on the fol- 
lowing subjects: (1) The apple canker of Oregon and Washington, 
one of the most serious diseases known on the coast; (2) fig fermenta-^ 
tion, a disease of the fig which largely limits the culture of this fruit in 
California and elsewhere on the coast; (3) black rot of the navel 
orange, a fungous disease which destroys from 4 to 10 per cent of the 
navel oranges in some of the better orange-growing sections; (4) cou- 
lure of raisin grapes, a trouble attacking the best raisin vines and caus- 
ing a loss of several hundred thousand dollars to the vine growers of 
California and Arizona nearly every season ; (5) the crossing of grapes,, 
being an account of observations and methods in this line of work; (6) 
walnut bacteriosis, a new and serious bacterial disease of the Persian 
or English walnut; (7) peach-leaf curl, including the results of widely 
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extended experiments in the prevention of this disease; and (8) Rum 
diseases of stone and citrus fruits, being facts accumulated relative 
to these troubles during several years of observation and study of the 
conditions under which they develop. 

WORK IN FLORIDA ON CITRUS FRUITS AND OTHER SUBTROPICAL PLANTS. 

Of the diseases of citrus fruits studied during the year in Florida, 
sooty mold, blight, die-back, and foot rot received special attention. 
Considerable time was also given to an investigation of several fun- 
gous parasites which attack the white fly, an insect associated wifh 
the sooty mold fungus. It was believed that the fungous parasites of 
the white fly might be utilized in a practical way in destroying the 
insect and at the same time making it impossible for the sooty mold 
to develop. This work, so far as it was carried on, gave promise of 
good results. Some of the facts in regard to the matter are given in 
a bulletin on sooty mold of the orange and its treatment issued dur- 
ing the year. In addition to the work on citrus fruits, considerable 
time was devoted to the diseases of pineapples, guavas, and other 
crops. The seedling oranges, resulting from crosses made in previous 
seasons, were budded, so far as they were large enough to yield bud 
wood, .on old stocks, with a view of forcing them to bear more quickly 
than they would if left on their own roots. In addition, many new 
crosses were made. Nearly 600 flowers of various citrus fruits were 
cross pollinated in the .spring of 1897 at Eustis, Fla., and about 300 
flowers at Braidentown, Fla., on the Manatee River. Of the Eustis 
crosses, some 50 flowers set fruit which promises to come to maturity. 
In the experiments*made this year special attention was paid to secur- 
ing crosses likely to be immune from blight, scab, *mal di gomma, and 
other serious maladies. Many crosses were made in the hope of 
securing varieties better capable of withstanding cold than those now 
grown. The deciduous Citrus trifoliata is hardy as far north as Phila- 
delphia, and if a hybrid could be obtained possessing its deciduous 
habit and extreme earliness, together with the high flavor and large 
size of fruit characteristic of the ordinary orange, its value would be 
very great indeed. 

Encouraged by the successful outcome of an experiment made two 

years ago in cross i)ollinating the pineapple, a large number of crosses 

were made during the year, and as a result over 1,500 seeds have 

been obtained, which are likely to yield many new varieties. As in 

the hybridization of citrus fruits, special efforts were made to secure 

new varieties immune from ripe rot, spike, blight, and other destrue- 

ive diseases. It is confidently believed that most of the maladies 

iffecting pineapples can be prevented with ease and certainty by 

^reeding resistant sorts and exercising rigid care in the selection of 

^<^*r)S for planting. 

"lie guava, probably the most widely known and best appreciated 

*i the strictly tropical fruits in Florida, has been made the subject of 

extensive selection experiments —'^^ '^ "^w of securing sorts freer 

im se'^'ia, larger, and of bette *« ^ T^Asnif o^ thaA^ tosts 
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value for the different wheat-producing regions of the country, were 
continued at Manhattan, Kans., in cooperation with the State experi- 
ment station. About 300 varieties were planted, but only 60 survived 
the unusually severe winter. The three years' test of varieties under 
severe conditions has shown with considerable certainty which are 
best adapted to this country and what countries can be drawn upon 
for new sorts with the greatest prospect of success. 

Much time was given to a study of the wheat plant under various 
conditions of culture in different parts of the world. This work, it is 
believed, will throw light on the question of the adaptation of varie- 
ties to conditions here, a matter that must be considered in the inves- 
tigation of diseases. In the laboratory studies of the life history of 
a number of the fungi attacking cereals and other plants was con- 
tinued, special attention being given to the various rusts on grasses 
and their relation to those occurring on wheat and other cereals. 

EXPERIMENTS WITH FUNGICIDES. 

Further work was carried on with a view of simplifying the prepa- 
ration and application of a number of fungicides. Special attention 
was devoted to Bordeaux mixture, both as to improvements in its 
preparation and the testing of its effects on the growth and produc- 
tiveness of a number of plants. 

THE NUTRITION OF PLANTS. 

In connection with the work on the diseases of crops grown under 
glass, considerable attention was given to the effects of different 
methods of feeding plants on their growth, productiveness, and sus- 
ceptibility to disease. Where plants are grown in greenhouses, 
especially on benches, the question of proper feeding is important. 
In order that the crops may prove remunerative it is necessary to 
furnish the maximum amount of food consistent with health, and to 
do this successfully requires much experience and a thorough knowl- 
edge of the local conditions of soil, climate, and other important factors. 
The work carried on was not intended to obtain facts purely of local 
interest, but was designed to throw light on certain fundamental prin- 
ciples which would be of general value. The rose was the principal 
crop upon which experiments were made, the plants and the space for 
the work being kindly furnished by one of the large growers near 
Washington. 

PREPARATION AND PRESERVATION OF PATHOLOGICAL SPECIMENS FOR 

PERMANENT USE. 

In the course of the work of the division many specimens of dis- 
eased plants are received from correspondents, experiment station 
workers, and others, and some are purchased, especially if they have 
value from an economic standpoint. Such specimens are preserved 
in the herbarium and aid materially in arriving at satisfactory con- 
clusions relative to new material. A considerable number of dupli- 
cate specimens illustrating plant diseases in different stages have 
accumulated, and work was commenced during the year with a view 
of putting these into condition for distribution among the experiment 
stations. Specimens properly labeled, with appended notes as to their 
economic importance, would, it is believed, materially aid the stations 
in their work. 
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PREPARATION OF AN EXHIBIT FOR THE TENNESSEE CENTENNIAL 

EXPOSITION. 

The time of one assistant for abont three months was devoted to 
the preparation of an exhibit for the Tennessee Centennial Exposi- 
tion held at Nashville. The exhibit was planned and prepared to 
illnstrate the practical work of the division, and it is believed served 
a useful purpose as an educational factor. 

BIBLIOGRAPHIC WORK. 

The bibliographic work, including the indexing and abstracting of 
important literature on plant pathology and allied subjects, was car- 
ried on as far as available time and help would permit, but these being 
limited progress in some respects was slow. 

PREPARATION AND PUBLICATION OP BULLETINS AND PAPERS. 

This work occupied considerable time. Six papers for the Year- 
book for 1895, two bulletins, and one Farmers' Bulletin were pub- 
lishefd; five papers for the Yearbook of 1896, two bulletins, and one 
Farmers' Bulletin were prepared and published, and one bulletin and 
several papers were prepared and are now ready for publication. 

CORRESPONDENCE. 

The correspondence of the division occupies a large part of the 
time of the entire force. About 6,000 letters, including the corre- 
spondence of the assistants in Florida and California, were received 
and answered. Many inquiries require the work of days and some- 
times weeks before they can be satisfactorily answered, while some 
can be answered by sending bulletins or circulars. In the majority 
of cases, however, letters of explanation are necessary, and although 
the preparation of so many letters occupies much time, yet it is 
believed that advantages to be gained through this method of reaching 
the public fully warrant the trouble. 

imnBSTIGATIONS PLANNED FOB THE CX7BBENT YEAB. 

A number of the lines of work inaugurated during the fiscal year 
ending June 30, 1897, will naturally extend into the current year. The 
work on the diseases of trees will continue to be pushed forward as 
rapidly as available time and means will permit. A number of prob- 
lems connected with the relation of climate to tree growth properly 
-^nme within the scope of this division. The winter killing of trees, 
-specially evergreens, in certain parts of the West is receiving some 
-'Mention, as are also the injuries which occur during winter where 
mgation is practiced. Irrigation is bringing up other problems. 

■ ^'^vA it is followed man^ ^^ the crops grown are subject to serious 
' :,v.c»* jS. Asphyxiation t- f>'3 roots is common in certain soils, and 
igain, a r ^mber of dise"*- '^ mras'*^^'" origin are disseminated by 
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this country. With our wide extent of territory and great variety 
of soil and climate, it seems probable that a region adapted to the 
growth of the crop can be found. To obtain the necessary facts in 
regard to climate, soil, methods of cultivation, etc., Bermuda should 
be visited, and a careful study made of all the conditions affecting the 
growth of the bulbs. 

The work on several diseases affecting melons will be completed 
and the results prepared for publication. The work on the diseases 
of cotton and cowpeas will be continued, and in connection with it 
investigations will be inaugurated having for their object the obtain- 
ing of new light on the organisms producing the root tubercles of 
clover and other similar crops. 

In the work on pomaceous fruits it is planned to make some experi- 
ments with a view of determining the best methods of eliminating 
pear blight from the orchard and nursery. In addition special atten- 
tion will be given to the decay of ripe fruits during shipment or while 
in storage. 

Of laS^ the peach crop in all sections of the country has suffered 
severely from rot, and it is planned to conduct a series of experiments 
during the spring of 1898 in the hope of finding a means of holding this 
disease in check. The work on peach yellows and peach rosette, 
which has been suspended for some time, will, if time permits, be 
renewed along lines suggested by recent improved methods in bac- 
teriological investigations. 

On the Pacific Coast the work has been planned to enable" the assist- 
ant in charge to complete as many of the papers already referred to 
as possible. It is important that the valuable and practical results 
obtained in the treatment of a number of the various fruit diseases 
be placed in the hands of fruit growers as soon as possible. To this 
end only such new lines will be taken up as are necessary to answer 
important questions at issue. 

Plans have been made and nearly perfected for a material change 
in the work heretofore carried on in Florida. The assistants in charge 
of this work have gained such a knowledge of the conditions existing 
in the field that it is no longer considered necessary for them to remain 
away from Washington. Furthermore, the important experimental 
work carried on at Eustis, Fla., has been seriously interrupted by 
freezes. For these and other reasons plans have been made to have 
the two assistants in charge of the work return to Washington, where 
the future laboratory investigations will be carried on. For the experi- 
mental field work a small garden can be obtained, free of cost to the 
Department, below the frost line. Here the necessary field work can 
be carried on at comparatively little expense and without danger of 
interruption from frost and freezes. It is planned to continue the 
work on the various diseases of citrus and other subtropical fruits, 
special attention to be given to the broader questions of obtaining vig- 
orous and disease-resisting varieties by selection, breeding, etc. It is 
planned that one of the assistants now engaged in this work shall 
devote special attention to some of the fundamental principles of plant 
nutrition. This matter is important, and our knowlege of the relation 
of nutrition to the growth, productiveness, and health of plants is yet 
meager. 

In the work on cereals and cereal diseases it is believed that the 
field investigations to determine the varieties resistant to rust can be 
completed. Further studies of the life history of the various rust 
parasites will be made. 
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U. S. Department of Agriculture, 

Division op Biological Survey, 

Washington, D. C, June 30 , 1897. 

Sir: I have the honor to submit herewith a rex)ort of the doings of 
the Biological Survey for the fiscal year ending June 30, 1897. 
Respectfully, 

C. Hart Merriam, Chief, 
Hon. James Wilson, Secretary. 



WORK OF THE TEAR. 

• 

Two principal lines of work are carried on by the Biological Sur- 
vey — a study of the geographic distribution of animals and plants, 
with a view to determining the boundaries of the natural life zones 
and their subdivisions, and a study of the food habits of birds and 
mammals — for the purpose of ascertaining the economic relations of 
our native species. Work along both of these lines has been continued. 

GEOGRAPHIC DISTRIBUTION. 

During the fiscal year ending June 30, 1897, field work has been 
done in Washington, Oregon, California, Nevada, Utah, Wyoming, 
Nebraska, Kansas, Indian Territory, West Virginia, Mexico, and west- 
em Canada. 

A special effort has been made to ascertain the boundaries of the 
life zones of the various species of plants and animals in the north- 
western comer of the United States, particularly in Oregon and 
Washington. During the summer of 1896 the Biological Survey had 
three field parties in Oregon, working under my personal supervision; 
and at the present time (June 30, 1897) we have four parties in Wash- 
ington. It is hoped that by the end of the season enough material 
will be collected to admit of mapping the life zones of these two 
States with as much detail as the present base maps permit. In this 
connection it may be remarked that the need of better topographic 
maps is nowhere more keenly felt than in the work of the Biological 
Survey. * The absence of such base maps renders it impossible, in 
areas aggregating many hundreds of thousands of square miles, to 
plat the distribution of animals and plants with any accuracy. 

CEREAL INVESTIGATION. 

Early in the year plans were made for undertaking a series of inves- 
tigations which had long been contemplated, with a view to rendering 
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the results of previous studies on geographic distribution immediately 
available for practical agriculturists. The first investigation of the 
kind had for its object the determination of the varieties of corn, 
wheat, and oats which could be most profitably cultivated in each 
of the natural life zones of the United States, and was intrusted to 
Prof. C. S. Plumb, director of the Agricultural Experiment Station 
at Lafayette, Ind. Information respecting the dijffierent varieties of 
cereals was collected from more than 1,000 grain growers, located in 
all of the States of the Union and in several of the Canadian prov- 
inces. The tabulation of the data has been made by Professor Plumb, 
who has submitted a preliminary report, accompanied by maps, show- 
ing in detail the areas or belts in which some thii-ty varieties of com, 
wheat, and oats are now grown with success. This report demon- 
strates in a most gratifying manner the fact that areas of successful 
cultivation of particular varieties of cereals conform in the main to 
the boundaries of the natural life zones and their subdivisions. Pro- 
fessor Plumb's report is now ready for i)ublication and will be issued 
in the near future. 

LABORATORY WORK. 

Studies of the economic relations of various mammals and birds 
have been continued during the year, and special efforts have been 
made to obtain a sufficient number of birds' stomachs to complete the 
investigations already begun on the food of certain species. More 
than 3,000 birds' stomachs nave been added to the collection, and 2,342 
have been examined. The species now being studied include mainly 
flycatchers, sparrows, bobolinks, cowbirds, red-shouldered and yel- 
low-headed blackbirds, shrikes, and blue jays. A report on the blue 
jay was completed and published in the Yearbook for 1 896. The inves- 
tigations on the shrikes, blackbirds, and flycatchers have been prac- 
tically completed, and the results are now being put in shape for 
publication. An abstract of the reports on these and other species 
previously studied in the laboratory, about thirty in all, was published 
as Farmers' Bulletin No. 54, to meet an unusual demand for informa- 
tion concerning the food habits of native birds. 

The stomachs examined in the laboratory during the twelve months 
ending June 30, 1897, may be grouped as follows: 

Sparrows 1,440 

Blackbirds - 531 

Flycatchers 257 

Thrushes 79 

Swallows 22 

Miscollaneoos - 13 

:'otal 
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of funds it was found necessaiy to utilize mainly the material which 
had been exhibited the previous year at Atlanta. Groups of charac- 
teristic mammals and birds of the South, and species which are spe- 
cially injurious or beneficial to agriculture, were shown, and the speci- 
mens were supplemented by maps and photographs, the whole exhibit 
being designed to illustrate the more important facts of geographic 
distribution and the food habits of certain species of economic impor- 
tance. During the past few years the division has been called upon 
to arrange exhibits for four expositions. The preparation, installa- 
tion, and repacking of material for such exhibits not only consumes a 
large amount of time which can ill be spared from other work, but 
requires the services of the most intelligent and skillful assistants, 
thus proving a serious loss to the division. 

PUBLICATIONS. 

In addition to a Farmers' Bulletin on birds and a paper on the food 
of the blue jay an article on ** Extermination of noxious animals by 
bounties" was published in the Yearbook for 1896, and a circular on 
Bird Day in the Schools was prepared and distributed among teachers 
and school superintendents. A technical paper on the family of bats, 
to which nearly all the North American species belong, has been com- 
pleted by Mr. Gerrit S. Miller, jr., a former assistant, and will appear 
as North American Fauna No. 13. 

Tlie main object of the work of the division being to collect and 
disseminate information regarding the geogi-aphic distribution and 
food habits of mammals and birds, particularly those of economic 
importance, provision should be made for the publication of larger 
editions of the various reports. During the past year there has-been 
an unusual call for information on birds, and hundreds of requests 
have been received for publications for the use of teachers in the pub- 
lic schools. At present the only way to meet such demands is by cir- 
culars or by Farmers' Bulletins. As a rule, requests for other bulletins 
can not be granted, because the number of copies ordinarily printed is 
entirely too small to meet the demand. It would seem wise to provide 
more generously for the distribution of reports which are designed for 
purposes of instruction, particularly those sought by teachers in the 
schools and colleges. 

BIRD DAY IN THE SCHOOLS. 

One of the most promising methods of popularizing bird study was 
suggested three years ago by Prof. C. A. Babcock, of Oil City, Pa., who 
proposed to set apart one day in the school j^ear for the purpose of 
instructing the pupils regarding birds. This suggestion, which seemed 
both feasible and practical, was heartily indorsed by the Department. 
A circular was prepared, setting forth the objects of Bird Day and the 
importance of birds to agriculture, and more than 15,000 copies were 
distributed during the year — mainly to teachers and superintendents 
of schools. In Wisconsin a law was enacted combining Bird Day with 
Arbor Day, and on April 30, 1897, in accordance with the proclamation 
of the governor, suitable exercises were held in the schools throughout 
the State. In Arkansas, Illinois, Nebraska, and Iowa efforts to secure 
a general recognition of the day met with much encouragement, and 
all the reports thus far received indicate that Bird Day was a success 
wherever observed. Enough has already been accomplished to dem- 
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onstrate the possibility of making the public schools a potent factor in 
the dissemination of information regarding birds and bird protection. 

ROUTINE WORK. 

Routine work continues to consume a large part- of tlie time of the 
office force. The number of letters received during the year was about 
4,400, and many of them were accompanied by schedules, reports, and 
notes, which were examined and filed for future reference. Much of 
this correspondence consists of inquiries concerning reports of the 
division, or publications on mammals and birds in general, which can 
be answered in part by circulars, but the majority of the letters require 
special replies, often necessitating the expenditure of considerable time 
in looking up data. About 2,700 letters were written and several hun- 
dred schedules distributed to correspondents; about 300 packages were 
received and 900 sent out. Other regular work consists in the tabu- 
lation and arrangement of reports and information received from field 
naturalists and others, the identification of specimens, the care of col- 
lections, attention to the needs of field naturalists, the preparaticm of 
reports and bulletins for publication, and of reference lists useful in 
the work of the division. 

OTJTLINE OF FUTTIRE WORK. 

PLANS FOR THE FISCAL YEAR ENDING JUNE 30, 1898. 

The plans for the fiscal year 1897-98 contemplate the continuance 
of work along linos already begun. A revised edition of the Bio- 
geographic map of North America, showing the boundaries of the life 
zones as corrected to the end of 1897, will be issued. The prelimi- 
nary biological survey of Oregon and Washington, now well under 
way, will be completed and the report prepared for publication, and 
it is expected that additional work will be undertaken in Nevada and 
California. A report on the distribution of cereals, by Prof. C. S. 
Plumb, will be published at an early date, and, if possible, similar 
investigations on other crops will be undertaken. It is planned to 
continue in the field and laboratory the study of the distribution and 
food habits of the various kinds of mammals and birds, and if the 
fund admits, cooperative work may be begun in one or more States 
in connection with the State experiment stations or other agencies. 

Extended investigations have been made on several groups of mam- 
mals and birds of economic importance, such as the ground squirrels, 
kangaroo rats, flycatchers, blackbirds, sparrows, and others, and it 
's expected that most of these studies will be completed during the 
i^xt 1 *ar and the results arranged for publication. 

>T ANO B'^w 'i--^ vrq^Ar. VEAR ENDING JUNE 30, 1899. 

^^i px jiioiii xLy »tua> , i.v principal features of the geographic 

xjstiibution of animals and plants in the United States has been 

M»«rly completed, and a revised edition of the map showing the 

i^al life zones or agricultural belts of North America will be ready 

blication in a few months. Future editions should be issued as 

otions in details accumulate. In addition to this map, there is 

*' ■'•fluent demand for a large scale faunal map of the United States. 

»i ...»-'^np -"^^qiiAo+s fo' eii^h n jtf*r\ havo a^^cady been received, not 
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only from practical agriculturists, but also from teachers who need it 
for purposes of instruction. Maps showing the distribution of par- 
ticular animals, birds, trees, and crops are also in demand, but can 
not be supplied until the collection of the necessary data has been 
completed, tabulated, and platted. These requests all point to the 
urgent need for increased funds which can be devoted to this work. 
During the eight years since the study of geographic distribution 
was begun by the division, the principles governing the distribution 
of life in America have been discovered, the laws of temperature con- 
trol have been formulated, and the boundaries of the various zones 
have been run with approximate accuracy. The work remaining to 
be done relates mainly to the more exact location of the boundary 
lines of the zones and their subdivisions and the actual coordination 
of the crop belts with the life zones. Under the latter head an 
exceedingly important piece of work has just been completed by 
Prof. C. S. Plumb, relating to the distribution of cereals in the 
United States. (See p. 16.) 

The Biological Survey aims to define and map the life zones of 
North America and their subdivisions, to publish lists of the native 
or indigenous species characteristic of each, and lists of the agricul- 
tural products to which each is fitted. This involves a comprehensive 
study of the distribution of life with reference to the adaptability of 
the various parts of our domain to different agricultural and horticul- 
tural products — not only those now cultivated in this country, but 
also those which from their importance in other lands are likely to 
prove of value if introduced on fit soils and under proper climatic 
conditions. 

In studying the geographic distribution of animals and plants, the 
first step is the accurate determination of the species whose distribu- 
tion is to be mapped. In many groups this has been already done, 
so that the work of mapping is comparatively easy; but in other 
groups the species have not yet been defined and revisionary studies 
must precede the mapping. Such studies of mammals have been car- 
ried on in the division for nearly ten years and the results published in 
North American Fauna. It is gratifying to be able to state that the 
number of groups still unworked is small. When these have been 
"revised," it will be possible to continue the series of faunal papers 
begun in Nos. 3, 5, and 7 of North American Fauna. Such papers, 
treating of the natural history of particular States and Territories, 
have a high educational value. A considerable amount of work of 
this character is already far advanced, and its publication may be 
begun in the near future. 

During the year just passed, propositions to cooperate with State 
agencies (usually experiment stations or colleges) in making State 
biological surveys have been received from no less than five States in 
the West and South. Important and desirable as such cooperation 
would be, the appropriation for the coming year is too small to per- 
mit it. It is hoped, however, that the appropriation for the year 
ending June 30, 1899, will provide for work of this kind. 

It is planned to continue the economic studies of the food habits of 
birds and mammals as heretofore. 

The appropriation now available for biological investigations is 
barely sufficient to carry on work already begun, and will not admit 
of taking up new lines of study, however important. The present 
lump fund of $17,500 was fixed several years ago when the Biological 
Survey was but au incidental feature of the investigations intrusted 



of the United States must include an investigation of the fauna and 
flora of certain parts of Mexico and tropical America. As is well 
known, this region is unusually rich and varied in indigenous animal 
and plant life, and also in certain agricultural products which might 
be introduced with profit into the United States. I am therefore led 
to renew the recommendation made in my last annual report, that an 
addition of 15,000 be made to the lump fund for biological investiga- 
tions. This small addition would enable the division (1) to increase 
the work on geographic distribution; (2) to undertake cooperative 
State biological surveys; and (3) to continue investigations on the 
fauna and flora of tropical America. 
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IT. S. Department op Agriculture, 

Office op Fiber Investigations, 

Washington, D. C. , August 28, 1897. 

Sir: I have the honor to report on the operations for the past year 
and upon the proposed future work of the Office of Fiber Investigations. 
Respectfully, 

Chas. Richards Dodge, 

Special Agent, 
Hon. James Wilson, Secretary, 



WORK OF THE YEAB. 

EXHIBIT AT NASHVILLE EXPOSITION. 

The greater part of the time of the special agent during the first 
six months of the past fiscal year was taken up with the completion 
of the Descriptive Catalogue of Useful Fiber Plants of the World, 
upon which he has been at work actively since the fall of 1893. For 
several months in the latter half of the past fiscal year he was occu- 
pied with the preliminary work in the preparation of the exhibit of 
the Department of Agriculture, to form a part of the Government 
display at the Tennessee Centennial Exposition. During about two 
months he was under detail to the city of Nashville, where he was 
engaged in superintending the installation of the Department's exhibit 
and with other matters relating to same. 

In addition to this work a very nearly complete collection of the 
commercial fibers of the United States, in series, was gotten together 
and arranged in panels under plate glass, which will be returned to 
the museum at the close, of the Nashville Exposition. While this 
work was being prosecuted a large number of duplicates of our com- 
mercial fibers were secured. These will be prepared and arranged 
this winter to form twelve or fifteen industrial museum collections, to 
be deposited with leading American colleges, several of the collections 
having already been promised in response to urgent applications for 
such educational material. The donation of these commercial series 
by the Department will assist materiaUy in enlarging the present 
meager collection of this Department, through the possibility of 
exchanges, and will thus further the establishment of a national eco- 
nomic collection of fibers, to be preserved in Washington. The 
importance of building up such a collection will be manifest when it 
is called to mind that much of the valuable fiber material collected in 
past years and exhibited in the old museum (the present library hall) 
is not now in existence, while the extensive industrial collection of 
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fibers of the world prepared for the Chicago Exposition was at its 
close turned over to the Field Columbian Museum. The publication 
of the Descriptive Catalogue of Fibers at this time will facilitate the 
work of collecting valuable foreign material, as it can be used as a 
check list by foreign recipients of the volume. 

The Department has recently received from India 400 pounds of 
jute seed, which it is expected to distribute in peck lots this winter to 
a carefully selected list of experimenters. The main object of the 
importation was to produce a large crop of jute at some point where 
machinery can be set up and run, in order to ascertain precisely the 
cost of producing and cleaning jute in this country. American- 
grown jute is better than India fiber, because more carefully culti- 
vated, and therefore would bring a higher price for employment in 
the higher uses of this textile. This argues a possible field for a new, 
though in a measure restricted, industry. This means that we could 
not compete with the rough product employed in paper manufacture 
and in the manufacture of cotton bagging, but we can produce jute 
for fine spinning, 

PLANS AND BECOMMENDATIONS. 
COTTON AND RAMIE MACHINE TRIALS. 

In October the Office of Fiber Investigations will conduct a roller- 
gin trial in Texas, to demonstrate the commercial value of Egyptian 
cotton, the culture of which has been the subject of most careful 
experiment by Mr. W. H. Wentworth for several years. 

The interest in new ramie decorticating machinery continues, and 
several new machines are ready for tost. A trial of these machines 
was to have been held this fall, but a proper growth of ramie could 
not be assured, owing t-o the replanting this season of the ramie tract 
at the point where the Government trials are held. A new French 
machine now turns out raw fiber approaching in quality the China 
grass of commerce, though the capacity of the machine has yet to be 
tested before the Department can make any authoritative statements 
regarding its ability to turn out fiber in paying quantity. The 
inventor of this machine will send two machines to the United States 
in 1898 for extended trial, if desired. As there are several untried 
American machines, it is my desire to hold a trial of new ramie 
decorticating devices in the fall of 1898 at the Audubon Park Experi- 
ment Station, New Orleans. 

Following these trials it is desired to undertake an investigation 

which will show the relative yield of ramie fiber per acre from Ameri- 

jan-grown stalks. All our figures of yield are based on foreign tests, 

>r on mere estimates put forth by those interested in machines. It is 

he purpose to secure, if possible, a ton or more of Southern-grown 

imie ribbons, which will be stripped and dried under the direction 

'£ the Department, and afterwards treated for the spinning fiber by 

>epartment chemists, and, at the same time, by spinners in the United 

•^♦^ates who are contemplating manufacture, and who control commer- 

al d^' ^mming processes. That the bark of an American-grown 
-mi^ ... 1 g "thinner" in the fiber layer than the Chinese has been 

^g^o ^ -- i possibility, and it is important to settle the question of 
,-isr'"i - i, which car ^^ -i'^^^-^ p* ^ '^mall expenditure of money out 
fj. tm -^- « app^'>'"'*»- 40* ' v)fR'>* '^^ ^'ber Investigations. 
♦^^ ^T ^.-^.iT^c V , ^ '-..*, -iftAb ^^^^ ascertaining the 
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American yield of the fiber per acre, both of which relate to the agri- 
cultural problem, no further experimental work by the Government 
is necessary or advisable, for the manufacturers are already working 
out the commercial problems with private capital. As for the neces- 
sity for large special appropriations for extensive general experiments 
to aid in floating private fiber companies, in my estimation, such 
appropriation would be disastrous to the healthy growth of the ramie 
industry, and would work great injury to the intelligent private 
experimenters who are quietly producing results with their own means 
and who do not desire Gk)vernment aid further than that now afforded 
them through cooperation with the Office of Fiber Investigations. 

FLAX ON PUGET SOUND. 

The Department has just received from William Barbour & Sons, 
Limited, Lisburn, Ireland, the results of the retting and scutching 
experiments conducted by this firm in Ireland with a ton of flax 
straw grown in the Puget Sound region of Washington under the 
direction of the Office of Fiber Investigations in its experiments of 
1895. These cultural experiments developed the fact that for flax 
culture the Puget Sound region is the equal in climate of some of the 
best flax-producing regions of Europe. The superior quality of straw 
produced, which resembled the straw of the famous Courtrai region 
of Belgium, attracted the attention of the Barbours, resulting in this 
firm undertaking the retting experiment in Ireland at their own 
expense. 

With the Barbour report was received a large assortment of flax, the 
best scutched fiber of which is valued by them at $350 per ton. Out 
of this lot, however, flax was hackled that is worth 12 pence per 
pound, or about 1500 a ton. There is no doubt that a better quality 
of straw can be grown in this region, with experience, than that pro- 
duced in the Department's experiment. Only 1^ to 2 bushels of seed 
were used per acre, while m Belgium 3 bushels are oftener seeded 
per acre. In this experiment over 7 tons of straw were produced 
upon 5 acres, and also about 70 bushels of salable seed. This experi- 
ment has demonstrated conclusively that it is possible to produce 
good fiber and good seed in the same plant in the face of the cry of 
importers and some of the Eastern mill men that the practice is 
impossible. 

The success of the Puget Sound experiment has stimulated experi- 
ment in other parts of the Pacific Coast, and in Oregon, particularly, 
considerable fiber flax is being grown as an experiment this season. 
As there is difficulty in securing proper seed, and the Department 
can aid in these experiments by supplying foreign seed in limited 
quantities, I suggest the purchase of 100 bushels of Riga seed this 
winter to be distributed by the Office of Fiber Investigations to those 
who wish to experiment with this culture. In this connection a flax 
cultural experiment by irrigation is earnestly recommended. 

MACHINE FOR CLEANING HEMP. 

There is need also of an improved machine for cleaning hemp, to 
supersede the clumsy hemp brake now employed. There are several 
new hemp machines and their inventors would be glad to enter a 
public trial under official auspices, in order to compare principles of 
jBonstruction and give a starting point for improvement. 
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As hemp is largely grown in Nebraska, the special agent desires to 
hold an authorized official trial of hemp machines next season in con- 
nection with the forthcoming Omaha exposition. By taking the mat- 
ter in time there is no doubt a number of hemp machines would be 
entered for exhibition, and subsequent official trial by this Depart- 
ment. Through cooperation with the Omaha exposition officials, both 
the flax and hemp industries may thus be exploited, and as a full col- 
lection of American and foreign hemp and flax samples will be on 
exhibition in the Government building the rare opportunity for 
object teaching should not be lost. 

In the past year a new brush fiber plant has been brought to pub- 
lic notice, which has been tested by the Department, and which may 
be considered a promising commercial species. 

Since the last report but two publications have been issued by this 
office : Report No. 8, on Hemp and Jute Culture, and Report No. 9, 
A Descriptive Catalogue of Useful Fiber Plants of the World. A 
fifth edition of Farmers' Bulletin No. 27, Flax for Seed and Fiber, has, 
however, been printed. 
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U. S. Department op Agmculture, 

Division op Publications, 
Washi7igton, D, C, August 20, 1897. 

Sir: I have the honor to submit herewith, in compliance with yonr 
order of June 21, 1897, a report on the work of this division for the 
year ending June 30, 1897, together with recommendations and esti- 
mates for the fiscal year ending June 30, 1899. 
Respectfully, 

Geo. Wm. IIill, Cliief. 
Hon. James Wilson, Secretary. 



WOBK OF THE YEAB. 

PUBLICATIONS SUPERVISED. 

During the fiscal year ending June 30, 1807, this division edited 
and supervised 424 publications, as follows: 

Chargeable to r egnlar fund 233 

Chargeable to divisional funds 23 

Chargeable to Farmers* Bulletin fund 58 

Printed at Weather Bureau 98 

Printed as executive documents 12 

Total 424 

Of the above number 86 were reprints, and the aggregate num- 
ber of copies printed of all publications was 0,541,210, being slightly 
less than during 1896, the figures for the last-mentioned year being 
6,561,700. In 1896, however, two editions of the Yearbook (for 1894 
and 1895), aggregating 1,000,000 copies, were received, while during 
the year 1897 no edition of that publication was delivered. Leaving 
the Yearbook out of consideration in the comparison of the work 
of the years 1896 and 1897, it wiD be seen that during the latter year 
there was an increase of nearly 1,000,000 copies of the publications 
proper issued by the Department. 

Exclusive of reprints, the number of printed pages of original 
matter edited and prepared for the Public Printer was 11,715. The 
number of pages represented by the 86 reprints was 4,434. 
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The following statement shows the number of publications and the 
total number of copies of all publications of the Agricultural Depart- 
ment issued during the fiscal years ending June 30, 1893-1897: 

Publications issued by the United States Department of Agriculture during the 

years 1893-1897, 



^^^^' tious. 



P"blica.| JSiter 



1893 
1894 
1895 
1896 
1897 



copies. 

2,t(89,084 
3, 169,310 
4,1U0,680 
6,561,700 
6,541.210 

Total 1,469 l 23,061,964 



210 
205 
254 
376 
424 



The above figures supply striking evidence of the good results of 
the policy which has of late years prevailed in the publication work 
of the Department, namely, the presentation of subjects in concise 
and inexpensive form, permitting of a vast increase in the number 
of publications and of the copies printed with comparatively slight 
increase in the sums expended for printing. 

The total number of requisitions drawn upon the Public Printer 
was as follows : 

Main oflSce 570 

Branch office 1, 355 

Total- 1,925 

In addition, there were issued during the year 233 requisitions for 
illustrations, making a total of 2,158 requisitions for work which 
passed through the office of the Division of Publications in the period 
of twelve months, being slightly under 180 a month, or about 7 for 
every working day in the year. 

Every one of these requisitions had to be made in duplicate, 
entered in the necessary books, and a ledger account of the same kept 
with every bureau, division, and office in the Department. 

The mere recital of these facts is sufficient to show how inadequate 
are the present accommodations of the division, when it is remem- 
bered that all the business represented by the above figures is con- 
ducted in two rooms, one of them a small private office, editorial 
work and proof reading being done in the same room as the miscella- 
neous business, typewriting, etc. 

THE YEARBOOK. 

!n the Yearbook for 180G,the same general plan and style were 

ollowed as in that for 1895. The number printed was the same, 

iOTYieh 500,000, of which, as usual, 30,000 were placed at the disposal 

iiu ""^oartment. This is but 5,000 more than was allotted to it 

. c ago, and is quite inadequate to supply the needs of the 

.. iment, even though its distribution be confined to correspond- 

* md others who have actually earned the right to such recogni- 

jy services rendered. This was strikingly exemplified in the 

i oook for 1895, the first delivery of viii(.h was received from the 

•ulic Printer in '^'5, 1806, and tht ire supply of which was 

. n»np*Ari ^^'^^o ^ '...- Hsf of +iii> Tot i«^ .. ^-^'ng This being made 
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known by circular to Senators and Representatives, many of these 
gentlemen who still retained a portion of their quota undistributed, 
kindly placed several copies at the disposal of the Secretary of Agri- 
culture, the aggregate number so received being* between 7,000 and 
8,000 copies. By this means we were enabled to satisfy the most 
urgent of the demands for this work addressed to the Department. 
It is earnestly recommended that the Department's quota of the Year- 
book be increased to 50,000 copies. 

Owing to seemingly unavoidable delays the Yearbook for 1896 has 
not appeared as promptly as that of 1805. The former was delivered 
in the month of June, 1896, while at the close of the fiscal year 1897 the 
Yearbook for 1896 was still in the hands of the Printer. It is due to 
that^officer to state that the delays referred to are not chargeable 
to his office. 

INDEX TO THE REPORTS OF THE STATISTICIAN. 

During the year there has been prepared in this division a synopti- 
cal index to reports of the Statistician of this Department, covering 
the years 1863 to 1894, inclusive. Tliis work has been completed, and 
is now in the hands of the Public Printer. It will make a book of 
probably some 300 pages, containing approximately 5,000 entries. As 
in the case of the index to the annual reports, issued last year, the 
work was confided to Mr. George F. Thompson. Soon after it was 
undertaken this gentleman was assigned to the charge of the Docu- 
ment and Folding Room, which had been transferred to this division 
at the close of last year. Notwithstanding the engrossing nature of 
the duties since imposed upon him, Mr. Thonix^son, of his own motion, 
continued to devote considerable time outside of office hours to the 
preparation of this index. During the past six months other members 
of the force have been able to cooperate with him in the work, but it 
is due to Mr. Thompson to remark, that without the large amount of 
his own time devoted to the work its accomplishment would have 
been impracticable. 

The publication of this index will mark an important additional 
step in the work of indexing the publications of the Department — an 
undertaking which I have had the honor to recommend earnestly in 
previous reports and the necessity for which is daily growing more 
urgent. 

BRANCH PRINTING OFFICE. 

The transfer of the printing office of the Department to the control 
of the Public Printer, under section 21, act of January 12, 1895, was 
followed February 14 of the same year by an order of the Secretary of 
Agriculture, in accordance with that law, placing this part of the work 
under the supervision of the chief of this division. As already stated 
in the beginning of this report, the total number of requisitions drawn 
upon the branch printing office during the past year aggregates 1,355, 
as compared with 1,237 the year previous, while the cost of the work 
done has aggregated 117,075.18, by comparison with $16,049.34 for the 
previous fiscal year. 

In estimating the relative cost of the Government printing between 
the year under consideration and the fiscal year 1894, the first year 
when the regular printing fund amounted to $85,000, at which figure 
it has since stood, it should be remembered that in 1894 and up to 
June 30, 1895, the Department had a special printing appropriation 
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and the privilege of assisting the work in the branch printing office by 
the occasional assignment of laborers from other divisions, conse- 
qnently no part of the cost of the work done in the branch office was 
charged to the regular printing fund. With the transfer of the branch 
office to the control of the Public Printer all appropriations for the 
Department printing outside of the regular fund and the Farmers' 
Bulletin and some of the divisional funds ceased. The entire cost of 
the branch office being therefore chargeable to the regular printing 
fund, it follows that during the past two years the sums above named 
as the cost of maintaining the branch office (aggregating over $33,000) 
should be deducted, respectively, from the annual appropriations of 
$85,000 for each of the two years in question. Consequently, apart 
from the Farmers' BuDetins and printing done from the divisional 
funds, there was left of the regular fund to defray the expense of the 
800 publications chargeable thereto in the two years ending June 30, 
1897, $137,000, or a little over $63,000 for each year, by comparison 
with $170,000 available to cover the expense of the 445 publications 
issued in the two years ending June 30, 1895. As a result of this state 
of things and of the great increase in the call for Farmers' Bulletins for 
the use of Members of Congress, which necessitated the printing of a 
considerable number of these out of the regular printing fund, publi- 
cations ready for the printer early in May had to be held back, thus 
entailing delay and accumulating charges against the present fiscal 
year. Under these circumstances, it seems as if no more need be said 
to justify the recommendation which I now have the honor to make, 
that the sum appropriated for the use of this Department in the hands 
of the Public Printer should be increased for the next fiscal year from 
$85,000 to $100,000. 

COST OF PRINTING AND BINDING. 

The following statement shows the apportionment of the printing 
fund among the several bureaus and divisions of the Department, and 
also the amount of the special funds drawn upon for publications: 

Accounts... $896.57 

Animal Industry $8,717.59 

Animal Industry (special) 1, 503. 68 

5,221.27 

Agrostology 3 , 049 . 51 

Botany 475.30 

Botany (special) 1, 119. 47 

1,594.77 

Chemistry 1,777.09 

Entomology 2,973.06 

Entomology (special) 1,272.82 

4 245.88 

Experiment Stations 18,700.33 

Experiment Stations (si)ecial) 19. 60 

18,719.98 

Fiber Investigations 1, 055. 28 

Foreign Markets 2,830.71 

Forestry . 3,254.16 

Library 1,961.91 

Biological Survey 633.88 

Pomology 1,839.75 

Publications 494.12 

Roadlnquiry 1,482.39 

ils 513.30 

38 11,422.74 

•ole Physiology and Patiiology 590.27 

... )r Bureau 5,403.15 

^ 'b Office 4,545.40 
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Farmers' Bulletins - $28,565.07 

Branch printing office 17, 075. 18 

Total 116,672.33 



Charged to regular printing fund $84,191.69 

Charged to Fanners* Bulletin fund 28,565.07 

Charged to division funds 3,915.57 

Total 116,672.33 

It is of course impossible to give the precise cost of printing and 
binding for the Department. The cost of the publications issued as 
executive documents, and which during the past year numbered 12 
and which generally exceeds that of all the other publications, amount- 
ing to 412, is not known to us, the appropriations therefor being made 
directly to the Public Printer and based not on our estimates, but on 
his. Before the passage of the act of January 12, 1895, however, when 
the annual report of the Department, now represented b}'^ the Year- 
book, was provided for by a special appropriation, the sum set aside 
to defray the cost of the half million copies of that publication 
amounted to $300,000. The executive documents include, moreover, 
30,000 copies of the Report of the Chief of the Bureau of Animal 
Industry and 4,000 of the Report of the Chief of the Weather Bureau. 
It is, therefore, to be presumed that, apart from the regular printing 
fund of the Department in the hands of the Public Printer and the 
amount appropriated for the Farmers' Bulletins and allowed for print- 
ing in certain of the divisional appropriations, the Congressional appro- 
priations for the publications of this Department, mainly for distri- 
bution by Congressmen, will aggregate over $400,000. On this basis, 
then, the total cost*of printing for the past year would exceed $510,000, 
not to speak of the cost of distributing 6,000,000 publications. 

NUMBER OF PUBLICATIONS ISSUED BY DIFFERENT DIVISIONS. 

The following statement shows the number of publications, original 
and reprints and the total number of copies, issued by each bureau, 
office, and division: 

Original j^ublicatiotis and reprints, and number of copies df same, by diinsions. 



Division. 



Secretary's Oflaoe 

Executive Documents 

Accounts 

Aflrrostologv 

BiologricalSurvey 

Botany 

Animal Industry 

Chemistry 

Entomolo^ry 

Experiment Stations 

Fiber Investigations 

Forestry 

Library 

Pomology 

Publications 

Road Inquiry 

Soils 

Statistics 

Vegetable Physiology and Pathology ... 

Weather Bureau 

Special Agent for the Purchase of Seeds 
Seeds.. '. 

Total 



Publications. 



Original. 



21 
9 
1 

14 

4 

^ 

18 

4 

27 

37 

2 

6 

5 

6 

14 

12 

5 

22 

12 

97 

1 

1 



Reprint. 



8 
3 



1 
3 
2 
8 
2 
6 
35 
1 



2 



3 



3 
8 
1 



Total 
number 
publica- 
tions. 



338 



86 



29 

12 

1 

15 

7 

22 

26 

6 

33 

72 

3 

6 

5 

8 

14 

15 

5 

25 

20 

98 

1 

1 



Total 
number 
copies. 



466,000 

199,610 

250 

88,650 

58,750 

108,500 

637.500 

104,750 

259,350 

1,170,400 

5,750 

8,150 

3,750 

29,500 

206,000 

86,250 

7,000 

2,322,000 

231,260 

547,450 

250 

100 



424 I 6,541,210 
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Of the 'J8 publications of the Weather Bureau, 32 were issues of 
the Clitnate and Crop Bulletin, 16 issues of Monthly Weather Review, 
20 snow charts, and 12 Daily Weather Maps. 

farmers' bulletins. 

For printing Farmers' Bulletins during the year there was expended 
t34,521.03, of whitli sum ♦5,!(55.% was paid from the genei-al printing 
fund and *28,5fi5.07 from the Farmers' Bulletin fund. The total 
number of copies printed was, on account of Fanners' Bulletin fund, 
1,997,000; on account general printing fund, 390,000. The average 
cost per copy of the bulletins printed was a little higher than last 
year owing to the proportionately large demand for the larger and 
more expensive bulletins, but still amounted to less than 1^ cents 
apiece. The total number of Farmei's' Bulletins printed was 58, 
including reprints. Of the total number of copies of Farmers' Bulle- 
tins printed 1,9«7,237 were distributed to Senators, Representatives, 
and Delegat«s in Congress. 

Farmerg' Bidletinn printed and distrUnited to Cotigresamen duritiy the fiscal year. 



Name <,! buUettn. 


printed. | 


F^blUIifd (It 1896-37. 


130,009 


No. a. -Sewage IJiBposal on the Farm aod the Protection 


t DHnklng 




loo! 000 
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30.WW 

"'SI 





















IT Their Preparation 



0.16.— „ 

0. 16,— LegumlnoOB Plants for Oreen Matmrlus and for Feedlng. 

0.17.-PeftchYeUowa and Peach Rosette 

0. IS.— Forage Plants tor the South 

0, If.— Important Innectlddee: Dlrerttona 

0.30.— Washed SoiiB: How toPrevontP"-' "ec'-*™ Them. 

. 0. 21.— Barnyard Manure 

So. SB,— The Feeding ot Farm Animal' 



How to Kill Thb„ 

0. w.-sonriM or Milk and Other €>■ 

o. ai— GrapoDiBBBseBnn"" ~-^' 

0. 31.-Aifalfa, or r .— 

□.as. -Silos and 81_ 

0. 3a— Peach Gro win, 

0.8*.— Meats, Comp" ' — 

0. 3&. —Potato Cnltr 




s!.tm 



tl,23D 
ST.SSS 
24,S3a 
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Farmers' Bxdletins printed and distributed to Congressnieny etc. — Continued. 



Name of baUetin. 



Reprints— Can.iiD.xied, 

No. 37.— Kafir Com: Characteristics, Culture, and Uses 

No. 38.— Sprajriug ^or Fruit Diseases 

No. 39. —Onion Culture 

No. 40.— Farm Drainaire 

No. 41.— Fowls: Care and Feeding 

Total 

Printed and paid from Farmers' Bulletin fund 

Printed and padd from general printing fund 

Total 



Total 
number 
printed. 



30,000 
40,000 
70,000 
30.000 
80,000 



2,387,000 



Number 
distrib- 
uted to 

Congress- 
men. 



28.515 
51,795 
56,801 
57.125 
156.426 



1,967,237 



Copiea 



1,997,000 
390,000 



2,387,000 



Cost. 



$28,565.07 
5,955.96 



34,521.03 



The appropriation for the current fiscal year for the preparation and 
printing of Farmers' Bulletins amounts to $35,000, a sum but very little 
in excess of the amount actually paid during the past year for printing 
only. The extent to which Congressmen have availed themselves more 
and more every year of these bulletins is shown by the figures in the 
following table : 

Farmers' Bulletins jyrintedy Nos. 1 to 57. 



Date. 



Prior to 1894 

In 1894 

In 1895 

In 1896 

In 1897 

Total . 



Total 

number 

issued. 



540,000 

278,500 

1.567,000 

1,891,000 

2,387,000 



0,663,500 



Dis 
tributed 
to Con- 
gressmen. 



885, 77t) 
1,316.695 
1,967,237 

4,169,702 



Under the circumstances it seems likely that every Congressional 
quota will be utilized next year, and, as it is extremely improbable 
that any part of the regular printing fund will be available for print- 
ing Farmers' Bulletins, it is impossible for the Department to be as 
liberal in its distribution to Congressmen as in former years. Hence 
it has been found necessary to reduce the quota to Congressmen for 
the current year from 5,00>0 to 4,000 copies, aggregating even then 
for Members of Congress a considerable excess over the two-thirds 
required for their use by the appropriation bill. Allowance under 
the present state of appropriations can only be made for printing 
2,000,000 copies. 

Moreover, owing to the very great and continued increase in the 
number of publications and other documents handled in the Document 
Room, to print more would be simply to accumulate publications in 
our already overcrowded storerooms, as it will be evidently impossible 
to maintain under the appropriations at our disposal a force adequate 
to handling a larger number. 
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It is safe to say that no part of the work of the Department for many 
yeai*s past has achieved more useful results or commanded the popu- 
larity to be credited to the Farmers' Bulletins. It is the cheapest, 
most practical, and most expeditious manner yet devised for carrying 
out one of the main purposes of the Department's existence, namely, 
the diffusion of information relating to agriculture in the most com- 
prehensive sense of that term. For these reasons a considerable 
increase in the appropriations, both for printing, preparation, and 
distribution of Farmers' Bulletins, is most desirable. 

Following the law regulating the distribution of seeds, under the 
appropriation in which the first special appropriation for Farmers' 
Bulletins was included, the quota assigned to each Member of Con- 
gress has been treated as reverting to the Department if not called 
for before the expiration of the fiscal year. Last year no exception 
was taken by Members to this action. This year, however, demands 
have been made by several Members for their full quota, and, in addi- 
tion, for the quota of last year which they had not drawn, and in 
some cases for the last year's quotas of other Members, from whom 
they obtained orders transferring their quotas. The difficulties of 
distribution and the embarrassment already occasioned by our inade- 
quate storage facilities will be greatly increased unless the Depart- 
ment is enabled to close out each year's distribution at the close of 
the year and is relieved from carrying over a large supply of these 
bulletins from year to year. To do this would require not only a very 
large increase of storage room, but would necessarily compel the Sec- 
retary of Agriculture to greatly limit the freedom of choice of Mem- 
bers in the selection of particular bulletins. It would manifestly be 
impossible to reserve from year to year, and in some cases, no doubt, 
for several years, a sufficient number of every bulletin to supply all 
demands which might be made upon us for any particular one. The 
claims of some members that their last year's quotas should be carried 
forward to their ci'edit for the current year would be manifestly 
impossible for us to comply with should they increase to any consid- 
erable extent, as this would seriously infringe on our exceedingly 
limited appropriation for the current year. Fortunately, so far these 
claims have not been numerous, but in order to relieve the Secretary 
of Agriculture from embarrassment and to put all Members of Con- 
gress on the same footing, I respectfully recommend a change in the 
next appropriation bill, providing that the quotas of Members should 
revert to the Department when not taken away on or before the 30th 
riay '^f ^av ^n e*»cl i»^al year. 

^^^ ^^ET^T A^^D WOTT^TVG ROOM. 
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the control of the Document and Folding Room to the chief of this 
division: 

U. S. Department op Agriculture, 

Office of the Chief Clerk, 
Washington, D. C, July 1, 1896, 
To whom it may concern: 

The Docament and Folding Boom of the Department of Agricnltnre is herehy 
placed in charge of the Chief of the Division of Pnhlications of the said Depart- 
ment, to whom ^e Superintendent, clerk, and all folders of that room will report 
for duty. 

D. MacCuaiq, 

Chief Clerk. 
Attest: 

J. B. Bennett, 

Appointment Clerk, 

Under this order Mr. George F. Thompson, of the Division of Pub- 
lications, was, upon the recommendation of the writer, appointed 
Superintendent of the Document and Folding Room. In that capacity 
he has submitted a report of the work of that room, which is here pre- 
sented as a part of the present report: 

U. S. Department of Agriculture, 
Division of Publications, 
Washington, D, C, July i, 1897, 

Sir: On taking charge of the document and folding room I found that nothing 
had been done toward carrying out the provision of the law of January 12, 1895, 
in regard to the distribution of public documents J An inventory was therefore 
at once instituted, which was completed on October 16, and arrangements were 
made to carry into effect the section of law above referred to. The report now 
presented covers the operations of this of&ce since September 22, 1896, the date of 
my appointment. 

bookkeeping. 

A system of bookkeeping was adopted which provides a page for each publica- 
tion. At the head of the page is given the title and number of the publication and 
the name of the division of the Department from which it emanates. The Public 
Printer is charged with the number ordered and credited as deliveries are made. 
Then follow the entries of distribution in the form shown in the appendix (p. 45) , 
giving a list of publications received and their distribution in detail. In the 
appendix the item '* miscellaneous" includes the greater part of the work in 
keeping the record, for it is composed principally of single orders. 

Tne foreman of the mailing room is Instructed to mail nothing except upon 
orders signed by the Chief of the Division of Publications. These orders are made 
by the clerical force in my charge from the mass of requests for documents that 
come in the daily mail; they are numbered serially by quarter years, and the 
record is kept by entering the date and number of order. The record is not made 
until the orders bear the stamp of the mailing room, showing that they have been 
filled. As these orders are preserved, the date and number in the bcfok show at 
once where the order majr be found, if wanted. 

A separate set of books is kept for the series of Farmers' Bulletins— one showing 
the distribution in detail, and the other showing the account of distribution to 
Senators and Representatives.^ 

correspondence. 

One of the first directions given by the Chief of the Division of Publications 
was that every communication sent to the document room should have a reply. 

' Section 92 reads as follows: ** Government publications printed for or received 
bjr the Executive Departments, whether for ofilcial use or for distribution, shall be 
distributed by a competent person detailed to such duty in each Department by 
the head thereof. He shall keep an account in detail of all publications received 
and distributed by him. He shall prevent duplication, and make detidled report 
to the head of the Department, who shall transmit the same annually to Congress. *' 

* A table showing this distribution appears on pages 30, 31, 

AGR 97 3 
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This has been rigidly adhered to, although it has necessitated an increase of the 
clerical force. Evidence is received ever^ day that this consideration of the rights 
of the public is appreciated. Publications issued by the Department since its 
organization numoer into the thousands, and the subjects treated number many 
thousands; and as no index of all this information has ever been made, it becomes 
necessary for the clerical force to familiarise itself with these documents. 

So far as possible printed postal cards and letters are provided for this corre- 
spondence, but a large number of incjuiries require special letters, which must be 
dictated. Many applications reach this Department for publications issued by some 
other Department; I have felt it to be my duty as a Government officer either to 
refer these letters to the proper Department or inform the applicants where the 
information or document requested may be had. This work involves some famili- 
arity vnth all the Government publications, but this is made easily accessible by 
the indexes and monthly catalogue issued by the Superintendent of Documents. 

CONSOLIDATION OP FORCES. 

On taking charge of this work I found the force operating in two 8ection8--one 
known as the Farmers' Bulletin section and the other the document section, being 
separated by the Museum. While these sections had been nominally under one 
management, they did not operate reciprocally. It often occurred that one section 
woulof be crowded with important work while the other would be practicallv idle, 
and vice versa. A rearrangement of rooms was at once made which brought the 
mailing force together in adjoining rooms at the mailing door, where the entire 
force would be under the constant direction of the foreman. 

INCREASE OF FORCE. 

At that time the force numbered about 30 persons, but the extra work incident 
to the Congressional distribution of seeds increased it temporarily to about 45, and 
since the document room undertook the additional work given it by order of tibe 
Secretary, the force has increased till it now numbers 78 persons. 

PROMPTNESS IN MAILING. 

Directions given me to mail all publications promptly have been carried out so 
far as has been possible. Delays have sometimes occurred, but they were due to 
the failure to receive the mailing lists from the divisions interested. Inasmuch as 
a scheme of distribution is furnished vrith the manuscript for every publication, 
much time and storage room (the latter a very important matter) would be saved 
if the division issuing the publication would prepare its l^ts for distribution so 
that you could place them in mf hands while the document is going through the 
hands of the prmter. This has been done several times by your suggestion and 
its success leads me to hope that an order may be made to adopt the method for 
all documents delivered to the document room. 

farmers' bulletins for CONGRESSMEN. 

The law providing for the printing and distribution of Farmers* Bulletins directs 

that they oe put up ready for addressing, and to place upon the envelope the 

number and title of its contents. This involved a great deal of extra work, but it 

seemed so desirable that the method was adopted several months before the law 

quoted became effective. This work is done by means of a rubber stamp. The 

nagnitude of this work may be appreciated by reference to the Congressional dis- 

ribution for the fiscal year ended June 30, 1897, which was 1,967,287, and then 

mow that indications are that the distribution will be greater for the fiscal year 

'^^ '898. 

^bout a million Farmers' Bulletins will be printed during the summer months; 

-\ese will be put in envelopes, seal^ fr^nirp^ »tiH gt^^^iT*'*^ ^^'^ +.v»ti^ v- ready at 
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** ••aix3iA\,yj 1- i*c J aOOve i/v .uaitiunal vyo&a. apivei iv. ^uxb <^ihvr^ by order of the 

5oi.xv,^ry. Tnis work is the writing once each month of the envelopes for the 
^onthhr Crop Report, and the number thus re^plarly addressed is about 225,(M)0. 
^'orty-nve thousand names in the above calculation are written in duplicate— once 
'^' tendinf" out blanks for crof) reporting or 'he Ist of the month and once for 
Jifigfi*. •<»v^Tt when it is f'nnted. B^^^*'*- «'»«»*» ^ ^T»H^*t^ 'ist" are sometimes 
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' In addition to the above, several employees are constantly engaged in writing 
envelopes for mailing the Monthly List of Publications, which of recent months 
has numbered 28,000 copies. Miscellaneons lists for sending circnlars and Farm- 
ers' Bulletins are constantlv coming to us for writinp^. The distribution of sugar- 
beet literature added very largely to our work of this character. 

MISCELLANEOUS WORK. 

The law BX)ecifies that one of my duties is to prevent duplication in the mailing 
of documents. There is but one way to carry out this provision, and that is to 
keep a card index of each publication. While this part of the work is not in as 
good condition as it should be, progress is being made. It requires, first, intelli- 
gent clerks; then many cases ana cards and mucn room. I think enough has been 
done of this work to show that the method would result in a great saving to the 
GiDvemment. It has already been decided to keep a card index of the Yearbook 
for 1896, and I have no doubt the duplications arrested will be in the thousands. 

This office was charged with the work of counting the seed franks, which occu- 
pied a considerable force from December 22 to May 14. These were counted and 
recounted, and each package bore the initials of the ladies through whose hands 
they passed. The total number thus handled was 3,858,281, and I take pleasure in 
recording the fact that not a single error was charged against the ladies who 
lumdled this great number. This is remarkable when the number counted is con- 
sidered, and when it is known that some of the counters were new to the work. 
Most of the circulars of information of the bureaus, offices, and divisions are now 
printed at the branch printing office located in this Department, and it has been 
found to be more economical to have them folded and tipi>ed or stitched in the 
document room. A few of the employees are experts in tms kind of work, and 
the amoimt so done has been considerable during the last six months, and the 
probabilitiee are that it will increase rapidly hereafter. 

THE QUESTION OP ROOM. 

The question of room is one that should have serious attention. The employees 
and the documents alike are so crowded as to occasion great inconvenience. The 
clerical force now occupies four rooms upstairs on the north side of the Museum 
building and two rooms upstairs on the south side. The two mailing rooms are 
on the nrst floor on the north side. The publications occupy two rooms on the 
south side of the building, four rooms on the west end, two rooms in what is 
known as the *' Forestry building," and half of the garret in the building occupied 
by the Division of Statistics. These rooms are now too full for convenience, and 
there is no opportunity for expansion. 

While discussing the question of rooms I deem it my duty to call attention to 
the inflammable character of this building and the great mass of valuable matter 
which is contained in it. Can the Government afford to assume such a risk of 
fire? 

Respectfully submitted. 

Geo. F. Thompson, 
Superintendent of Document and Folding Room, 

Mr. Geo. Wm. Hill, 

Cliief of Division of Publications, 

ILLUSTRATIONS. 

During the past fiscal year the total number of drawings made 
under the immediate supervision of the chief of this division amounted 
to 3,399, of which 1,687 have been reproduced for illustrations, and 
of these all but 30 have actually appeared in the publications of the 
Department during the year. In addition to the total number of 
drawings given above, a large number have been prepared for the 
Bureau of Animal Industry, the divisions of Entomology, Botany, 
Pomology, and Agrostology, by the artists permanently attached to 
these divisions and working under the supervision of their respective 
chiefs. Many of the drawings thus made are intended for office use 
only, and not for reproduction or publication. 

The work of classifying and numbering all the original cuts and 
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electrotypes representing the illustrations work of the Department for 
many yeai*8 has been completed. Every cut or electrotype has been 
duly numbered to correspond with a number in the scrapbook in 
which a proof of the same is preserved for purposes of identification. 

The illustrations thus prepared for every bureau and division are 
kept in separate scrapbooks, the electrotypes themselves being put 
away in numbered boxes on shelves built for the purpose, so that each 
one may be readily found in case of need. The number of original 
cuts and electros now in the type room is 10,389. 

During the year 1,073 duplicates of electrotypes in the possession 
of the Department have been made for use in newspapers, Experiment 
Station bulletins, and other publications. The expense of this dupli- 
cation is borne by the applicants. Sixty-two of the illustrations were 
duplicated in this way from two to twenty-one times. 

The following is a statement of the expenditures on illustrations 
and artists' materials, including salaries of artists paid from general 
fund, showing the amount chargeable to the several divisions and 
aggregating 114,062.38. Outstanding and unpaid bills for work 
ordered during the latter part of the fiscal year will aggregate less 
than $500, making the total expense for the year for illustrations work 
114,500, a very great reduction by comparison with former years. It 
should be said, however, that several artists are paid from various 
divisional funds, their salaries aggregating $4,500, making $20,000 
as the cost of illustrations for 424 publications, as compared with 
$19,000 for 1891, when the number of publications issued was but little 
over 100. 



Expenditures by divisions for illustrations, fiscal year ending June 30, 1897, 



Division. 



Agricultural Soils 

Agroetoloey 

Animal Industry 

Biological Survey 

Botany 

Chemistry 

Entomology 

Experiment Stations 

Fiber Investigations 

Forestry 

Office of Secretary 

Pomolwy 

Publications: 

Artists' materials 

Salaries of 8 artists not assigned to divisions. 

Road Inquiry - 

Statistics 

Vegetable Physiology alid Pathology 

Weather Bureau 



Total 



Number 
of illus- 
trations. 



28 

l,0i3 

199 

19 
179 

12 
490 

98 

lao 

22 
120 



10 

3 

87 

23 



2,404 



Cost of 
illustra- 
tions 
and art- 
ists' ma- 
terials. 



136.99 
681.81 
135.90 
152.64 
387.83 

16.74 

1,625.66 

138.15 

247.73 

16.55 
232.66 



459.05 



42.76 

5.34 

23&10 

32.46 



4,328.26 



Artists' 
salaries. 



a $1,400. 00 

6439.90 

cl,200.00 



dl,200.00 



5,494.22 



9,734.12 



Total. 



136.99 
1,961.81 

575.80 
1,352.64 

387.83 

16.74 

1,625.66 

138.15 

247.73 
16.66 

232.66 
1,200.00 

459.05 

5,494.22 

42.75 

5.34 

236.10 

32.46 



14,062.38 



ah. S. Williams. 



b W. H. Dennis. 



c Frank Muller. 



d D. G. Passmore. 



It is proper to refer in this connection to the special work of Miss 
Amanda Newton, who since her assignment to this division, in 
November, 1896, has made models in wax of 313 new specimens of 
vegetables and fruits and repaired 40 old models of melons, vege- 
tables, etc., most of which are now on exhibition in the Department 
museum. Some of her work was selected for exhibition at the 
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Tennessee Centennial Exposition. This wax modeling is a new fea- 
ture in the work of the Section of Illustrations. 

CORRESPONDENCE. 

The correspondence of the division has been very heavy during the 
past year, and sufficient, in addition to the time of those who conduct 
it, to keep two stenographers and typewriters constantly employed, 
notwithstanding the adoption of blanks calling for a minimum of 
writing in the case of the most purely routine matter. No actual 
account, except for a week at a time occasionally, has been kept of the 
letters received and sent from the division, but during the periods 
when such an account was kept the record exceeded (some weeks very 
considerably) 500 letters a week received and as many written and 
sent out. There seems to be no likelihood of a probable diminution in 
this part of our work. On the contrary, everything points to a steady 
increase. The necessity for a modification of our methods of distri- 
bution, a necessity due to the extraordinary growth of our publica- 
tion work, even in spite of every effort to restrict it, and to the limit>s 
placed upon it by our appropriations, has been a prolific source of 
increased correspondence, involving some explanation to every appli- 
cant. 

MONTHLY LIST OP PUBLICATIONS. 

Owing to the varied character and in some cases narrow limits of 
the editions of certain publications, such limits being imposed by 
law, it is unadvisable and indeed impossible to keep a list of. names 
to receive all our publications. Every applicant for Department pub- 
lications is entered on a list to receive ev^ry month our circular giv- 
ing the titles of all publications issued during the month. Begin- 
ning at first with an edition of a few thousand, the demand for this 
list of publications has increased rapidly, and we now mail it regularly 
to upward of 25,000 persons, each one of whom is thus enabled to 
obtain promptly such as he requires. In cases where a price is 
attached to a publication it is quoted in this list and instructions are 
given for applying and remitting in such cases to the Superintendent 
of Documents, or, in the case of certain publications of the Weather 
Bureau, to the Chief of that Bureau. 

METHODS OF DISTRIBUTION. 

It long ago became patent that the methods of distribution of our 
publications erstwhile pursued must give way before the rapidly 
increasing demand and the imjwssibility of supplying every appli- 
cant with everything he asked for, even if such a course had been a 
wise one, as some people contend. Moreover, the old plan, where the 
only scheme of distribution was to send out every publication to every- 
one that asked for it until the supply was exhausted, and then, if the 
funds permitted, to order a reprint, resulted in much larger editions 
being ordered than now; and, as no one can with certainty foretell 
the future demand for any publication, in the cases where the prob- 
able demand was overestimated, large quantities of documents 
remained on hand undistributed, and therefore valueless, yet griev- 
ously cumbering our crowded quarters; and this, too, while of other 
publications the supply was exhausted and the demand still kept up. 

As a result of this course, pursued during more than thirty years. 
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over 150 sacks of publications are to-day awaiting transfer to the 
Superintendent of Documents, in accordance with section 67 of the act 
for the public printing and binding, approved January 12, 1895. 
These accumulations the Superintendent of Documents declares him- 
self unable to receive for want of storage room, and as the law dis- 
tinctly orders them transferred to him, it would seem that the respon- 
sibility of storing them should not devolve upon this Department; nor, 
indeed, can the Department lawfully incur expense to provide for 
their suitable storage. 

The plan at present pursued is to arrange a scheme of distribution 
with the author or chief of division under whose directions a bulletin 
has been prepared, and then, allowing a few hundred copies for bind- 
ing and special distribution and a small supply for the Superintendent 
of Documents, the size of the edition is decided upon. By this means 
comparatively few recent publications have accumulated to excess in 
our hands, all those having claims on the Department have been 
satisfied, and the promiscuous distribution is largely restricted to 
those who are willing to pay the small price affixed to the publications 
by the Superintendent of Documents. 

SALE OP PUBLICATIONS. 

Through the courtesy of the officer above mentioned I am able to 
state here that the total number of publications of this Department 
sold from his office during the last fiscal year amounted approximately 
to 13,000, being about four-fifths in number of his total sales, for 
which he received 11,775, or about two-fifths of the total amount of 
his sales. The average price of our publications is thus shown to be 
a fraction over 13^ cents per copy. 

The figures for last year were — copies sold, 2,818; amount received, 
$353.10. 

While by comparison with the enormous free distribution still made, 
in spite of all limitations and restrictions, the number of bulletins 
sold is trifling, still the increase from 1896 to 1897 is significant as 
showing a marked growth in the tendency of the public to avail 
itself of an opportunity to obtain Government publications by pur- 
chase. That tendency would unquestionably be greatly increased 
were the regulations of the Department in regard to free distribution 
more strict and more rigidly enforced, a course which I earnestly 
recommend as affording the only practical and equitable solution of 
the difficulty attending the question of distribution of Government 
publications. 

BSCOMMENDATIONS. 

11 is clear from a consideration of the foregoing facts that while 
he work of the Publications Division, embracing editing, preparation 
*f matter for printing, indexing, proof reading, keeping of accounts, 
iin< rofSons, and distribution of publications and documents, has 

v.v.v;s>o»xily greatly increased as the work of the Department has 
>een enlarged and new divisions created, the provisions for doing the 
v^ork have not been increased correspondingly. The efforts made 
jnring the p^^ vhTO'> vears to meet enlarged demands without enlarged 

-^ i-^^AP h. ^ mefotxt and have met with no small measure of 

' ,x.ooc ^«- - luite impossible to overcome entirely the 

i.oqualiu • v>ork and our resources, and the result has 
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COMPARISONS OF EXPENSES. 

In the last report of this division it was shown that in 1891, with a 
total printing fund, including the branch office, of 152,400, the work 
of the editing room, the illustrations, and distribution, also for 
artists' material and material for the document room, was provided 
for with appropriations aggregating $35,200, while the same work in 
1896, with a total printing appropriation, including $50,000 for Farm- 
ers' Bulletins, of $140,400, nearly 200 per cent more than in 1891, did 
not cost to exceed $42,340, an increase of less than 25 per cent. For 
the fiscal year just elapsed the appropriations were exactly the same 
as in 1896, and for the current fiscal year ending June 30, 1898, they 
are slightly less, an addition to the statutory roll of places aggrega- 
ting $4,920 having been offset by a reduction in the appropriation for 
Farmers' Bulletins and miscellaneous purposes of $5,000 — that is, 
from $70,000 last year to $65,000 for the current year. 

The total demands of Senators and Representatives for Farmers' 
Bulletins aggregated last year nearly two million copies, which would 
no doubt be exceeded this year did our appropriation permit. The 
cost of that number of copies at 1.4 cents apiece aggregates $28,000, 
and under the law half as many more should be the quota of the 
Department — a quota for which a legitimate demand exists — making, 
for printing of Farmers' Bulletins alone not less than $42,000, so that 
the estimate I submit herewith for the twelve months ending June 30, 
1899, of $50,000 for preparation and printing Farmers' Bulletins, is 
strictly within reasonable limits. 

Last year and the year previous, aside from that portion of the 
executive documents distributed from the Senate and House folding 
rooms, over 6,000,000 publications were received, shelved, wrapped, and 
distributed from the Document and Folding Room of this Department, 
many millions of franks were written and counted, and, accoi'ding to 
the requirements of the present law, every one of the Farmers' Bul- 
letins must be separately wrapped and the envelope stamped with the 
name of the bulletin it contains. None but those who have handled 
articles by the million fully realize what an enormous quantity is rep- 
resented by those figures, and it must be remembered that while the 
vast number of documents so handled consists chiefly of pamphlets 
containing but a few pages, yet the handling and addressing of each 
one is just as much work as though it were many times as big. 

INADEQUACY OP PRESENT APPROPRIATION. 

In 1895 and 1896, the amount spent for printing Farmers' Bulletins 
being much less than in 1897, and the terms of the act of appropria- 
tions permitting expenditure for labor in distribution from the appro- 
priation for Farmers' Bulletins, the entire cost of distributing Farmers' 
Bulletins was defrayed from that fund, while the increasing cost of 
the distribution of other publications was met by repeated drafts 
upon the force of other divisions. 

Last year, owing to the great increase in the Farmers' Bulletin 
service, this latter method was pushed to the extreme limit, and 
resulted in greatly burdening other rolls with persons employed in 
this division, to an extent, indeed, which proved not only burdensome, 
but exceedingly unsatisfactory. 

For the current year similar methods must perforce be pursued, but 
in spite of every effort it seems impossible to avoid great delay and 
embarrassment in the distribution of publications and other docu- 
ments. Many of these must be distributed promptly or be rendered 
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absolutely valueless, such for instance as the Monthly Crop Reports- 



aggregating considerably over 2,000,000 copies — and the circulars 
of inquiry of the Statistical Division, aggregating altogether over 
3,000,000 pieces. In addition to these, all the mailing of circulars of 
various kinds for the several bureaus and divisions and for the Secre- 
tary's oflBce must be handled in the document room of this division. 
Add to all this the constantly increasing labor entailed by our effort 
to carry out effectively the requirements of section 92 of the act of 
January 12, 1895, already cited (p. 32), and the vast increase of labor 
imposed by lack of adequate accommodations, which necessitates the 
frequent handling of publications not once or twice, but three, four, 
and even half a dozen times, and it will be seen that, while the labor 
employed need not be expert, it must be ample. 

It is also extremely desirable that the division should not be depend- 
ant upon a force made up largely of assignments from other divisions, 
and necessarily liable to be extremely shifting in its character. In 
fact, the increase of work in other divisions, and the limit of their 
appropriations, makes it more and more difficult to obtain their assist- 
ance in the manner indicated, and in view of the fact that the work 
of publication and the distribution of publications represent one of the 
two great divisions of the work of the Department, as defined in the 
organic law creating it, it seems obviously reasonable that it should 
be provided for liberally, at least proportionately to the other divisions 
and bureaus of which it necessarily serves as a mouthpiece. 

It has already been necessary two or three times during the past 
few months to discharge a number of persons, although faithfully per- 
forming the work assigned to them and while the condition of the 
work required their services, solely from want of funds to pay them. 

In the estimates submitted for the next fiscal year, therefore, the 
sum of $50,000 is included for the preparation and printing of Farmers' 
Bulletins, and $70,000 for illustrations, indexing, pay of artists, drafts- 
men, engravers, artists' material, etc., and for labor and material in 
connection with the work of distributing documents. 

NEED OF A BUILDING. 

It is with regret that the writer feels constrained to add to the diffi- 
culties of the superintendent of buildings by a request for enlarged 
accommodations. With the increase of the force and the large 
increase in the number of publications, the quarters occupied by the 
document section have been steadily enlarged and scattered through- 
-^ut the building known as the Museum building and into one of the 
rame buildings in its vicinity. Four large rooms along the west end 
if the b'lUding are occupied for storerooms, although distant by 
r Tios-^ f I. entire length o^ the museum from the shipping and mail- 

^he east ha^^ ^e north front is occupied both on the 
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floor, two rooms, in a frame building east of the museum is also occu- 
pied as storerooms, access to the rooms a^ove, occupied by the For- 
estry Division, being necessarily through one of the storerooms below, 
in which the stairway is placed. The storerooms in the west end of 
the building, being on the ground level and at the foot of a slight 
declivity, have at the time of heavy rain storms been flooded to the 
depth of several inches, to the very great detriment of publications 
stored in these rooms, many having to stand on the floor owing to 
lack of room. 

When, in addition to all these disadvantages, the carrying to and 
fro of publications and the frequent rehandling made necessary by 
the crowded condition of these storerooms, it is borne in mind that 
the buildings in which the document section of this division is thus 
provided for are situated in the southeast corner of the Department 
grounds, at a very considerable distance from the main building, con- 
taining the office of the di\asion, some idea may be had of the immense 
waste of time and labor involved by these most inconvenient arrange- 
ments. In justice to the large number of persons employed in the 
document room, numbering over 70 in all, it should be stated that the 
accommodations provided are not and never were fit for continued 
occupancy. The building was never designed for anything but a store- 
house for contributions to the Agricultural Museum. Provisions were 
made therein for clerks to meet emergencies, and with no intention 
on the part of those who planned these offices that they should be 
occupied otherwise than as temporary quarters. In winter time it is 
extremely difficult to provide them with sufficient heat; but great as 
is this inconvenience, it is insignificant as compared with the grave 
discomfort occasioned by their occupancy during the summer months. 
The temperature in those offices averages G° to 8° more than in the 
offices in the main or statistical buildings, and is only equaled by the 
excessive temperature in the garret of the main building, fitted up for 
offices for the illustrations section of this division — a device which was 
also designed to meet an emergency which it was supposed would be 
merely temporary. 

To all these inconveniences must be added the constant danger of 
fire in the museum building and its appurtenances, which constitute 
a fire trap that would not on any account be permitted to exist in any 
other well-governed city of the United States, and which would 
promptly be pronounced uninsurable by any experienced insurance 
inspector; and yet at this writing publications, to say nothing of other 
property, which have cost the Government for printing alone 1100,000 
at a moderate estimate, besides the vast amount of money represented 
by the scientific investigations and other labor involved in preparing 
the matter, lie exposed constantly to a risk which no prudent citizen 
would be willing to take for property one-hundredth part as valuable. 

As this difficulty has now existed for several years, being seriously 
aggravated with each succeeding year, and as there seems to be no 
possibility with the facilities now at the disposal of the superin- 
tendent of buildings of securing better accommodations, the only 
solution seems to be the erection of a suitable building which shall 
be devoted to storerooms for the publications, the clerical offices of 
the document section, and the mailing and shipping rooms. Such a 
building could also be made to serve the purpose of relieving the 
pressure for space in the main building by removing thereto the 
artists' rooms and electrotype rooms of the section of illustrations 
from their present cramped quarters in the garret. 
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A suitable building, two stories in height, could be erected fronting 
on Twelfth street and extending between the alley north of the museum 
to the alley running south of the insectary. It is believed that the 
entire cost of such a building, including its necessary furnishing and 
equipment, would not exceed at the outside 125,000, and if immediate 
provision were made therefor it could be be^un and completed within 
six months' time, and in this way accommodations could be secured 
in case it should be necessary to make the distribution of seed from 
the Department in the rooms now occupied as storerooms and shipping 
rooms for our publications. Even if a new building should be pro- 
vided for the Department at an early day, this building would not 
prove useless. In the first place, even supposing that provision for a 
new departmental .building was made during the next session of Con- 
gress, it would be several years at the best before the building was 
ready for occupancy; but when completed there will still be many 
purposes for which such an additional building as I have suggested 
could be used and which it would not be desirable under any circum- 
stances to pursue in the main building, such as the painters' and 
carpenter shops, stables, and harness rooms, which would have to be 
provided for and could all be accommodated in the supplementary 
building, which in the meantime would serve for the occupancy of the 
document and illustrations sections of this division. 

A SECTION OF ILLUSTRATIONS. 

When the Division of Illustrations was merged into this division it 
was understood that, after a sufficient time had elapsed to enable a 
pi'oper estimate to be made of that branch of the work and to permit 
of its intelligent reorganization, a regular section of illustrations, or 
art section, would be established in the division under a section chief, 
thus greatly relieving the chief of the division and his first assistant 
of a large amount of labor with the details of which it is impossible for 
them to be fully familiar. Familiarity with the various methods now 
in use for reproduction and for illustration, and of the styles of draw- 
ing required in order to secure the best results according to the method 
of reproduction to be adopted, is essential if we are to secure good 
results and keep expenditures for this work within reasonable limits. 
While adhering strictly to the rule that no illustrations should be 
permitted in Government publications save such as are manifestly 
needed to supplement the text and assist the comprehension of the 
reader, this very strictness implies a determination that every illus- 
tration shall be the best of its kind. To apportion among the several 
irtists according to the particular ability of each the 3,000 drawings 
'early called for, and to secure the best results with due regard to 
3Conomy in their reproduction, is worthy of, and indeed urgently calls 
'or, the constant supervision of some one thoroughly familiar with the 
^of ciiip of such work, sufficiently an artist to be a competent judge of 
r^ii „ cists' work and sufficiently versed in illustration work to recom- 
nen'i *^^he best met*^od of reprMr ion *>'iapted to each piece of work, 
^iti ft view to th( ^-ofaniTat.' ..lo. ^Aotion un'i*^'' ^ '^rompetent 
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reprints to enable the Superintendent of Documents to supply pur- 
chasers. As before stated, it is a very difficult matter to estimate 
exactly the future demand for a particular publication. The number 
usually reserved for future use, in ordering the first edition, varies 
from 200 or 300 to 1,000 copies, of which 1(X) are immediately sent to 
the superintendent of documents. In most cases, where another 
hundred may be required, we are able to supply them, but when the 
edition is exhausted it frequently happens that persons desiring to 
purchase copies continue to apply to the superintendent of documents, 
who appeals, and often in vain, for a further allowance. 

In some cases a reprint has been ordered for the express purpose of 
supplying that officer, it being extremely undesirable that the supply 
should be cut off while a good demand exists for a publicati9n from 
persons perfectly willing to pay for it. In the case of those publica- 
tions, however, which under the law are limited to 1,000 copies, we are 
never able to supply the Superintendent of Documents more than 50 
copies originally, and no reprint is possible within the fiscal year with- 
out a special order of Congress. The consequence is that in such 
cases a large number of applicants send in their money only to be 
disappointed, whife the letters of explanation returning remittances 
must necessarily add largely to the work of the superintendent. 

Even where reprints are possible it does not seem equitable that 
the Department should be required to trespass on its already too nar- 
row printing fund for the sake of supplying purchasers whose money 
will be returned to the Treasury, and this without being in any way 
credited to the Department. Since the sale of publications was begun 
by the Superintendent of Documents, over $2,100 has been received 
by that officer for publications of this Department, and had a provi- 
sion existed by which reprints of publications could have been ordered 
by the Superintendent of Documents, with the approval of the Secre- 
tary of Agriculture, the Department printing fund would have been 
spared considerable expense and a very much larger number of per- 
sons, whose applications and money it has been necessary to refuse, 
would have been gratified by receiving publications which, it is fair 
to presume, would have been of special use to them. It is therefore 
respectfully recommended that the attention of Congress be called to 
the matter with a view to so amending the act of January 12, 1895, as 
to permit moneys received for publications by the Superintendent 
of Documents to be made available for necessary reprints, as above 
indicated. 

OTHER AMENDMENTS DESIRED TO LAW RELATING TO PUBLIC PRINTING. 

Another amendment urgently called for is the removal of the restric- 
tion to 1,000 copies in any one fiscal year of publications containing 
more than 100 octavo pages. This matter has been discussed in a 
previous report, and it is, moreover, so obviously detrimental to the 
int;erests both of the public and of the Department that little more 
need be said in favor of the removal of this restriction. The grow- 
ing sentiment against a general, free, promiscuous distribution of 
public documents and the marked increase in the sale of our pub- 
lications are evidence that reasons of economy do not justify such a 
limitation. It is, moreover, perfectly evident that if the number of 
copies of publications required for the official use of the Department, 
including its foreign exchanges, the press, educational establishments, 
libraries, and its own coworkers and correspondents, exceeds 1,000 in 
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the case of a publication of less than 100 pages, the edition can not 
possibly be resti'icted in the case of publications exceeding that limit 
to 1,000 copies only, without greatly embarrassing the Department and 
inflicting a positive injustice upon the Department's coworkers and 
special correspondents, whose services actually entitle them to such 
recognition as the receipt of the Department publications in which 
they are specially interested. 

Two other restrictions now imposed under the law of January 12, 
1805, should also be withdrawn. These are the limitations prescribed 
in sections 42 and 52 of the act in question. The first limits the num- 
ber of copies of any bulletin which the Public Printer may furnish 
to applicants giving notice before the matter is put to press to "250 
to any ctne applicant." It has frequently happened that the work of 
the Department in promulgating useful information would have been 
widely supplemented by various organizations interested and without 
expense to the Government had this limitation not existed. In other 
cases a little deception has defeated the purpose of the law, as it is 
only necessaiy for ^ party desiring 1,000 copies to send in four orders 
under different names for 250 each. It is earnestly to be desired that 
this limitation should be withdrawn, and that it should be left to the 
discretion of the Public Printer to decide what number of copies he 
can supply under certain circumstances, providing the request of the 
applicant be indorsed by the head of the Department from which the 
desired publication is issued. 

The other section (No. 62) requires the Public Printer to charge for 
duplicating stereotype or electrotype plates not only the cost of 
making the plates and of the metal with the usual 10 per cent added, 
but also the cost of composition. It has several times happened that 
useful publications of this Department would have been duplicated 
and widely distributed if the plates had been procurable for the mere 
cost of reproducing them, with the 10 per cent added for handling, 
and there is no doubt that the withdrawal of this restriction would 
greatly extend the distribution of matter published by the Depart- 
ment in future. 

A BOARD OF PUBLICATIONS. 

In former reports I have had occasion to recommend the appoint- 
ment of an advisory board on orthography, capitalization, etc. The 
publication work of the Department has, however, attained such 
Jimensions and covers such a great variety of subjects and includes 
"luch a large number of writers, many of them scientific men of emi- 
■lence in th^^^ ^veral lines, that it is believed that a board of publi- 
cations to ac' ^1 an advisory capacity to the editor and chief of this 
division, anc — ^ ^^ iM be invested by the Secretary with certain 
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its scientific workers that this variation in style, spelling, etc., is per- 
fectly justifiable under the circumstances, some going so far as to 
justify such variations in the same volume, where, as in the Yearbook, 
contributions are made from the several different divisions, emphasizes 
the need of such an advisory board. 

Such lack of uniformity in a Government publication must to the 
average layman appear in the highest degree absurd, but apart from 
this consideration the existence of several varying styles in the pub- 
lications of different divisions involves considerable waste of time 
and useless expenditure of money, both in this division and in the 
Government Printing Office, owing to the numerous changes to which 
these varying styles give rise. 

CONCLUSION. 

In closing this report for the fiscal year ending June 30, 1897, the 
writer desires to bear testimony to the satisfactory character of the 
services rendered by his subordinates. A very large amount of work, 
larger than ever before, has been handled in the division, and, I am 
thankful to say, to the satisfaction of my superior officers. To thus 
dispose satisfactorily of sucli an amount of work, in course of which 
we are called into close relations with all the bureaus and divisions 
of the Department, has tested the capacity, willingness, and courtesy 
of every member of the force. The chief consideration with all has 
been the interest of the service; every demand for extra time has 
been cheerfully and promptly met by the employees, and in very few 
instances has the usual term of leave of absence been enjoyed owing 
to the pressure of work in the division. It is only just that I should 
make special mention in this connection of my first assistant, Mr. 
Joseph A. Arnold, whose ability and painstaking, indefatigable serv- 
ice call for definite recognition in the form of increased remuneration. 
In the estimates submitted for your consideration, I propose, there- 
fore, an increase in the salary of this gentleman from 11,800 to 12,000 
per annum. 

APPENDIX. 
PTTBLICATIONS ISSUED DXTBING THE TEAR ENDING JUNE 30, 1897. 

(The following pnblications were issued during the ^ear ending June 30, 1897. 
Those to which a price is attached, with the excephon of puhncations of the 
Weather Bureau, must be obtained of the Superintendent of Documents, Union 
Building, Washington, D. C, to whom were turned over all copies not needed for 
official use, in compliance with section 67 of the act providing for the public print- 
ing and binding and the distribution of public documents. Remittances should 
be made to him by postal money order. Applications for those that are for free 
distribution should be made to the Secretary of Agriculture, Washington, D. C.) 

OFFICE OF THE SECRETARY. 

Copies. 

The World's Markets for American Products— Norway. Pp. 68, 1 map. 
Bulletin No. 7, Section of Foreign Markets. July, 1896. Price 5 cents. 4, 000 

The World's Markets for American Products— Belgium. Pp. 90. Bulletin 
No. 6, Section of Foreign Markets. (Reprint.) December, 1896. Price 
5 cents , 500 

The World's Markets for American Products— Sweden. Pp. 93. Bulletin 
No. 8, Section of Foreign Markets. November, 1896 4,000 

Farm Drainage. By C. G. Elliott, member of the Society of Civil Engi- 
neers, Peoria, m. Pp. 24, figs. 7. Farmers' Bulletin No. 40. July,1896_ 50,000 
Reprint, March, 1^ 30,000 
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Copies. 

The Civil Service in the Department of Agricoltore. Pp. 4. Circular 

No. 5. July, 1896 2,500 

Reprint, August, 1896 6,000 

Supplemental List of Publications of the U. S. Department of Agriculture 
for Sale b^ the Superintendent of Documents. Pp. 4. September, 1896 2, 000 

Washed Soils: How to Prevent and Reclaim Them. Pp. 22, figs. 6. 

Farmers' Bulletin No. 20. (Reprint. ) August, 1896 20, 000 

Reprint, April, 1897 30,000 

Sewage Disposal on the Farm, and the Protection of Drinking Water. 
By Theobald Smith, M. D., Professor in Harvard University, Patholo- 
gist to the Massachusetts State Board of Health, etc. Fp, 20, figs. 8. 
Farmers' Bulletin No. 43. September, 1896 _. 50,000 

Imports and Exports for 1893, 1894, 1895. Circular No. 9. Pp. 6, Section 
of Foreign Markets. (Reprint.) October, 1896 _ 50, 000 

Tobacco: bstructions for its Cultivation and Curing. By John M. Estes, 
Special Agent. Pp.8. Farmers' Bulletin No. 6. (Reprint.) October, 
1896 20,000 

Course of Wheat Production and Exportation in the United States, Can- 
ada, Argentina, Uruguay, Russia, and British India from 1880 to 1896. 
Pp. 8. Circular No. 10, Section of Foreign Markets. October, 1896 50, 000 

Report of the Secretary of Agriculture, 1896. Pp. 51. (Preliminary.) 

November, 1896 30,000 

Reprint, January, 1897 _ 30,000 

Civil service in the Department of Agriculture. By Charles W. Dabney, 
jr.. Assistant Secretary of Agriculture. Pp. 10. Circular No. 33. Feb- 
ruary, 1897 5,000 

Sources of the Principal Agricultural Imports of the United States Dur- 
ing the Five Years Ended June 30, 1896. Pp. 24. Circular No. 12, Sec- 
tion of Foreign Markets. February, 1897 10,000 

Agricultural Products Imported and Exported by the United States in the 
Years Ended June 30. 1892 to 1896. inclusive. Pp. a Circular No. 11, 
Section of Foreign Markets. January, 1897 _ 10,000 

Freight Charges for Ocean Transportation of the Products of Agriculture. 
October 1, 1895, to October 1, 1896. Pp. 53. (Miscellaneous series.) 
Biifletin No. 12, Section of Foreign Markets. February, 1897. Price 
5 cents 5,000 

Report of the Appointment Clerk for 1896. By J. B. Bennett. Pp. i-ii, 
267-269, from Report of Secretary of Agriculture in Message and Docu- 
ments. February, 1897 500 

Distribution of the Principal Agricultural Exports of the United States 
During the Five Years Ended June 30, 1896. Pp. 24. Circular No. 13, 
Section of Foreign Markets. March, 1897 10,000 

Hamburg as a Market for American Products. Pp. 10. Circular No. 14, 
Section of Foreign Markets. April, 1897 10,000 

The Castor-Oil Plant. Pp. 4. Miscellaneous Circular No. 1. April, 1897_ 2, 500 

The Mississippi River Flood. Pp. 6, fig. 1. Miscellaneous Circular No. 
2. April, 1897 5,000 

The Mississippi River Flood. Report No. 2. Pp. 4, fig. 1. Miscellaneous 
Circular No. 3. April, 1897 5,000 

Exports of Cotton from Egypt. Pp. 7. Circular No. 15, Section of For- 
eign Markets. May, 1897 5,000 

Protest Against Proposed Legislation Restricting the Experiments of the 
Department of Agriculture. A letter from the Secretary of Agriculture 
to United States Senator Proctor. Pp.8. Miscellaneous Circular. June, 

1897... 10,000 

»ur Trade with O^i from 1887 tt ^W. By Frank H. Hitehcock, Chief 
of the Section ol "'^'•eign Mark«^"^^9 "^ ^0. Circular No. 16, Section of 

?n-<»ipT Mn.-Vr*i iir-'^ ' ^<^'~ 10,000 

.--^ '"'i^j-JCATIONS. 

-,^xt»i,iy,£*. J - -»i*xc^i ^1^^1***1-. ii^ai jtry for the Fiscal Year 1896. 
?p. 51 . (Sc**^> Joe. No. 45, 54th Cong., 2d sess. ) February, 1897 .... 1, 722 
'^tter from the S^^^ret"'^ o ^ *<riculture, transmitting, in response to the 
louse resolut''^" o: w i. 18<^ a «^'^*^tement of the employees in 
;he T^^r^rt^'^ " 6S "7/^— ^^ '^ *>'*•>, 54th Cong., 2d sess.) 
MfttT,. ftc 1,722 
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Copies. 

Letter from the Secretary of Agriculture, transmitting a report on the 
work and exx)enditure8 of the agricultural exx)eriment stations established 
under the act of Congress of March 2, 1897, for the fiscal year ending 
June 80, 1896. Pp. 66. (Senate Doc. No. 187, 54th Cong., 2d sess.) 
March, 1897 1,722 

White-Pine Timber Supplies. Letter from the Secretary of Agriculture, 
tnmsmitting, in response to Senate resolution of April 14, 1897, a state- 
ment prepared by the chief of the Division of Forestry regarding white- 
pine tmiDer supplies. Pp. 21. (Senate Doc. No. 40, 55th Cong., Ist 
sess.) April, 18^ 5,000 

Report of the Secretary of Agriculture, being i)art of the Messages and Doc- 
uments communicated to the two Houses of Congress at the beginning 

• of the Fifty-fourth Congress. Pp. i-li, 269. February, 1897 6, 000 

Bibliography of the More Important Contributions to American Economic 
Entomology. By Samuel Henshaw. Part V. — The More Important 

. Writings of Government and State Entomologists and Other Contribu- 
tors to the Literature of American Economic Entomology. (Published 
by order of Congress.) L-Z. Pp.179. December, 1896 1,000 

Handbook of Experiment Station Work. A popular digest of the publi- 
cations of the agricultural experiment stations in the United States. 
Pp. 411. Bulletin No. 15. (Reprint. ) August, 1896. Price 25 cents. . 11, 722 

Special Report on Diseases of the Horse. Prepared under the direction of 
Dr. D. £. Salmon, Chief of the Bureau of Animal Industrv, by Drs. 
Michener, Law, Harbaugh, Trumbower, Liantard, Holcombe, Huide- 
koper, and Dickson. Pp. 560, pis. 44. (Reprint.) January, 1897 75,000 

Special Report on Diseases of (battle and on Cattle Feeding. Prepared 
under the direction of Dr. D. E. Salmon, Chief of the Bureau of Animal 
Industry, by Drs. Murray, Atkinson, Harbaugh, Lowe, Law, Dickson, 
Trumbower, Smith, and Professor Henry. Pp. 496, pis. 44. (Reprint.) 
March, 1897 60,000 

Letter from the Secretary of Agriculture in regard to Senate bill 1063, 
entitled *'A bill for the further prevention of cruelty to animals in the 
District of CJolumbia." Pp. 8. (Senate Doc. No. 112, 65th Cong., 1st 
sess.) May, 1897 1,722 

Report of the (Jhief of the Weather Bureau, 1895-96. Pp. i-xl, 1-266, charts 
8, pis. 4, figs. 5. (Quarto.) March, 1897 4,000 

Twelfth and Thirteenth Annual Reports of the Bureau of Animal Industry 
for the Fiscal Years 1895 and 1896. Pp. 862, pis. 38, figs. 4. May, 1897 . 30, 000 

DIVISION OF ACCOUNTS AND DISBURSEMENTS. 

Report of the Chief of the Division of Accounts and Disbursements for 1896. 
By F. L. Evans. Pp. iii, 71-82, from Message and Documents, Depart- 
ment of Agriculture, 1896. February, 1897 250 

DIVISION OF AOBOSTOLOGY. 

Grasses of Salt Marshes. By F. Lamson-Scribner, B. Sc., Agrostologist, 
U. S. Department of Agriculture. Pp. 325-832, figs. 75-79, from Year- 
book for 1895. July, 1896 200 

Grass Gardens. By F. Lamson - Scribner, B. Sc, Agrostologist, U. S. 
Department of Agriculture. Pp. 301-308, figs. 68-69, from Yearbook for 
1895. July, 1896 200 

Forage Conditions of the Prairie Regions. By Jared G. Smith, Assist- 
ant Agrostologist, U. S. Department of Agriculture. Pp. 309--324 figs. 
70-74, from Yearbook for 1895. July, 1896 200 

Canadian Field Peas. By Thomas Shaw, Professor of Animal Husbandry 
iji College of Agriculture of the University of Minnesota. — Grass Gar- 
dens. B^r Lamson-Scribner , B. Sc. , Agrostologist —Forage Conditions of 
the Prairie R^ons. By Jared G. Smith, Assistant Agrostologist. — 
Grasses of Salt Marshes. By F. Lamson-Scribner, B. Sc., Agrostolo- 
gist Pp. iv, 228-282, 801-832, figs. 46-48, 68-79, from Yearbook for 
1895. July, 1896 800 

Fodder and Forage Plants, Exclusive of the Grasses. By Jared G. Smith, 
Assistant Agrostologist. Pp. 58, figs. 56. Bulletin No. 2. August, 1896. 
Price5ceuts 10,000 

Useful and Oniamental Grasses. By F. Lamson-Scribner, Agrostologist. 
Pp. 119, figs. 89. Bulletin No. 3. October, 1896. Price 10 cents 1 , 000 
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Copies. 
Alfalfa, or Lncern. By Jared G. Smith, Assistant Agrostologist. Pp. 23, 

figs. 3. Fanners' Bulletin No. 31 . ( Reprint. ) October, 1896 30, 000 

The Renewing of Worn-Out Native Pastures. By Thomas A. Williams, 

Assistant Agrostologist. Pp. 4, figs. 4. Circular No. 4. November, 

1896.. 5,000 

Studies on American Grasses. Pp. 43, pis. 5, figs. 15. Bulletin No. 4. 

February, 1897. Price 10 cents 2,000 

Report of the Agrostologist for 1896. By F. Lamson-Scribner. Pp. i-iii, 

103-108, ftrom Report of the Secretary of Agriculture in Message and 

Documents. February, 1897.. 250 

Grasses and Forage Plants of the Dakotas. By Thomas A. Williams. 

Pp. 47, figs. 1 1 . Bulletin No. 6. Febmary, 1897. Price 5 cents 5, 000 

A Report upon the Grasses and Forage Plants of the Rocky Mountain 

Region. By P. A. Rydberg and C. L. Shear. Pp. 48, figs. 29. Bulletin 

No. 5. February, 1897. Price 5 cents 2,000 

Sorghum as a Forage Crop. By Thomas A. Williams, Assistant Agros- 

t<3ogist. Pp. 20, fig. 1. Farmers' Bulletin No. 50. April, 1897 _ 30, 000 

Studies on American Grasses. — I. New or Little Known Grasses. By F. 

Lamson-Scribner. II. Leaf Structure of Jouvea and of Eragrostis 

Obtusiflora. By Miss E. L. Ogden. Pp. 23, pis. 9, fig. 1. Bulletin No. 8. 

May, 1897. Price 10 cents 1,000 

American Grasses (illustrated). By F. Lamson-Scribner, Agrostologrist. 

Pp. 331, figs. 302. Bulletin No. 7. May, 1897. Price 30 cents 1,000 

DIVISION OF BIOLOGICAL SURVEY. 

Bird Day in the Schools. By T. S. Palmer, Acting Chief of Division of 

Biological Survey. Pp. 4. Circular No. 17. July, 1896 1 , 500 

Reprint, February, 1897 . 3,000 

North American Fauna No. 10. Revision of the Shrews of the American 
Genera Blarina and Notiosorex. By C. Hart Merriam. — The Long-tailed 
Shrews of the Eastern United States. By Gerrit S. Miller, jr.— Synop- 
sis of the American Shrews of the Genus Sorex. By C. Hart Merriam. 
Pp. 124, pis. 12. (Reprint.) July, 1896. Price 10 cents.... 1,000 

North American Fauna No. 11. Synopsis of the Weasels of North Amer- 
ica. By C. Hart Merriam. Pp. 44, pis. 6, figs. 16. (Reprint. ) Septem- 
ber, 1896. Price 10 cents 500 

North American Fauna No. 12. Genera and Subgenera of Voles and Lem- 
mings. By Gerrit S. Miller, jr. Pp. 84, figs. 12, pis. 3. July, 1896. 
Price 10 cents 2,500 

Report of the Chief of the Division of Ornithology and Mammalogy for 
1896. By C. Hart Merriam. Pp. i-iii, 23-25, from Report of Secretary 
of Agriculture in Message and Documents. February, 1897 . 250 

Some Common Birds in Their Relation to Agriculture. By F. E. L. Beal, 
B. S., Assistant Ornithologist. Biological Survey. Pp. 40, figs. 22. 
Farmers' Bulletin, No. 54. May, 1897 50,000 

DIVISION OF BOTANY. 

T'^o Hundred Weeds: How to Know Them and How to Kill Them. By 
lyster H. Dewey, Assistant. Division of Botany, U. S. Department of 

igriculture. Pp. 21, from Yearbook for 1895. July, 1896 2, 500 

'-'mson Clover Hair Balls. By Frederick V. Coville, Botanist. Pp. 4, 

'•ars. 3. Circular No. 8. July, 1896 _ 5,000 

•tbling Mustard. Pp. 8, figs. 3. By Lyster H. Dewey, Assistant Bot- 

•uist. (Reprint.) July,1896 10,000 

'^»itri'""^^^*^^^- ^"^ ^' ' '"• National Herbarium.Vol. HI, No. 9. L Flora 

2 ^u^TTOoi/v. ■ s.u,^oc i'^-"" on a collection of plants made by 

?V'MT^r»p... n 18^ ^- S. H'*^^^'^o^i»' IL Crepis occidentalis 

•i-.t.. -iyFThyjL^ ^rrii.. r -'Hnts from the Big Horn 

i..avc»ins o /^yriTniTii :, . ixv,. r.«ibergia, a new genus 

Tmh^iii^-^ . 1 . » ^i^... >-• . ^f^i^ji 3y John M. Coulter 

i*^ J. i^ - -ATif. ^ ^^T^na r» ' lonr^tacesB, from 

.capulcu ^ .r . .J i> 4nir"iot, 1896. 

^ce 10 ct5i*»K ...... 2, 500 

ifa-jV'ifiom - u ' ,j*v/. - - xi,^ • .*. i^i "M,^ 5, Flora 

^ f \ -tlo-.. ^.r ^^^j,, laV/x *yl tJV^ '^ ^ ^' 468- 

»P* \'- -km, -." ' 'r^. ,r'- iQO 
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Copies. 

Ck)ntribation8 from the U. S. National Herbaritim, Vol. V, No. 1. Gen- 
eral Report on a Botanical Survey of the Coeur D'Alene Mountains in 
Idaho during the Summer of 1895. By John B. Leiberg. Pp. 85, map 1. 
January, 1897. Price 10 cents 2,300 

Notes on Some Pacific Coast Grasses. By G^rge Vasey. Pp. 265-392, 
from Contributions from the U. S. National Herbarium, Vol. I. Janu- 
ary, 1897 *. 100 

Report of the Botanist for 1896. By Frederick V. Coville. Pp. i-iii, 95- 
102, from Report of Secretary or Agriculture in Message and Docu- 
ments. February, 1897 500 

Wild Garlic. By Lyster H. Dewey, Assistant in Division of Botimy. Pp. 
8, tig. 3. Circular No. 9. February, 1897 15,000 

Preliminary Revision of the North American Sx)ecies of Cactus, Anhalo- 
nium ana Lophophora. By John M. Coulter. Pp. 91-132, from Con- 
tributions from the U. S. National Herbarium, Vol. III. February, 1897. 500 

List of Plants Collected by Dr. Edward Palmer in 1890 on Carmen Island. 
By J. N. Rose. I^. 129-188, from Contributions from the U. S. National 
Herbarium, Vol. I. April 1897 100 

List of Plants Collected by C. S. Sheldon and M. A. Carleton in Indian 
Territory in 1891. By J. M. Holzinger. Pp. 189-232, from Contribu- 
tions from the U. S. National Herbarium, Vol. I. April, 1897 100 

Systematic and Alphabetic Index to New Species of North American 
Phanerogams ana Pteridophytes. Published in 1892. By Josephine A. 
Clark. Pp. 233-264, from Contributions from the U. S. National Herb- 
arium, Vol. L April, 1897 ^ - 100 

Flora of Southwestern Kansas. Report on a collection of plants made by 
C. H. Thompson in 1893. By A. S. Hitchcock. Pp. i-iv, 637-557, from 
Contributions from the U. S. National Herbarium, Vol. Ill, No. 9. Sep- 
tember, 1896 100 

Plants from the Big Horn Mountains of Wyoming. By J. N. Rose. — 
Leibergia, a New Genus of Umbelliferse from the Columbia River 
Region. By John M. Coulter and J. N. Rose. — Roseanthus, a New 
Glenus of Cucurbitacese from Acapulco, Mexico. By Alfred Cogniaux. 
Pp. i-iv, 567-578, pis. 27 and 28, from Contributions from the U. S. 
National Herbarium, Vol. Ill, No. 9. September, 1896 200 

Three New Weeds of the Mustard Family. By Lyster H. Dewey, Assist- 
ant in Division of Botany. Pp. 6, figs. 3. Circular No. 10. Iday, 1897. 10,000 

Weeds, and How to Kill Them. By Lyster H. Dewey. Pp. 31. Farmers* 

Bulletin No. 28. (Reprint.) September, 1896 25,000 

Reprint, May, 1897 20,000 

Contributions from the U. S. National Herbarium. Vol. V, No. 2. Notes 
on the Plants Used by the Klamath Indians in Oregon. By Frederick 
V. Coville. Pp. i-v, 87-108, i-ii. June, 1897 2,500 

The Water Hyacinth and Its Relation to Navigation in Florida. By 
Herbert J. Webber. Pp. 20, pi. 1 , tigs 4. Bulletin No. 18. June, 1897. 
I^i*ir*A ^ OATif'fl 1 500 

The Vitality of Seed Treated' with' Carbon Bisulphide'.' " 'By Gilbert H. 
Hicks and John C. Dabney, Assistants, Division of Botany. Pp. 5. 
Circular No. 11. June, 1897 10,000 

BUREAU OF ANIMAL INDUSTRY. 

Tapeworms of Poultry. Report upon the Present Knowledge of the 
Tapeworms of Poultry. By C. H. Wardell Stiles, A. M., Ph. D.— Bibli- 
ography of the Tapeworms of Poultry, By Albert Hassall, M. R. C. V. S. 
Pp. 88, pis. 21. Bulletin No. 12. July, 1896. Price 15 cents 3, 000 

Check List of the Animal Parasites of Geese {Anser anser doniesticus). 
By Albert Hassall, Zoological Laboratory, Bureau of Animal Industry. 
Pp.5. Circular No. 14. July, 1896 2,000 

Check List of the Animal Parasites of Pigeons (Columbia Ubia domestica). 
By Albert Hassall, Zoological Laboratory, Bureau of Animal Industry. 
Pp. 4. Circular No. 15. August, 1896 2,000 

Regulations Concerning Cattle Transportation; Special Quarantine Orders. 
Pp.7. September, 1896 1,000 

Facts About Milk. By R. A. Pearson, B. S., Assistant Chief, Dairy Divi- 
sion, Bureau of Ammal Industry. Pp. 29, figs. 8. Farmers' Bulletin 

No. 42. September, 1896 50,000 

Reprint, February, 1897 20,000 

Reprint, April, 1897 60,000 

AGR 97 4 
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Copies. 

Tnbercnlosis Investigations. The Growth of the Tnbercolosis Bacilltis 
upon Acid Media. By E. A. de Sch weinitz and Marion Dorset. —Further 
Experiments with an Attenuated Tuberculosis Bacillus. By E. A. de 
Bchweinitz and E. C. Schroeder. — The Effect of Tuberculin Injections 
upon the Milk of Healthy and Diseased Cows. By E. A. de Schweinitz. 
Prepared under the direction of Dr. D. E. Salmon, Chief of the Bureau 
of Animal Industry. * Pp. 27, pis. 2, figs. 7. Bulletin No. 18. Septem- 
ber, 1896. Price 10 cents 2,500 

Statistics of the Dairy, compiled from the United States Census for 1890 
and other reliable sources, with explanatory notes. By Henry E. 
Alvord, C. E., Chief of the Dairy Division, under the direction of Dr. 

D. E. Salmon, Chief of the Bureau of Animal Industry. Pp. 58, dia- 
grams 5, map 1. Bulletin No. 11. (Reprint.) October, 1896. Price 

5 cents 1,000 

Dairying in California. By Prof. E, J. Wickson, M. A. , University of 
California, under the direction of Dr. D. E. Salmon, Chief of the Bureau 
of Animal Industry. Pp. 31, map 1. Bulletin No. 14. October, 1896. 
Price 5 cents 8,000 

Hog Cholera and Swine Plague. By D. E. Salmon, D. V. M. Pp. 16. 

Farmers' Bulletin No. 24. (Reprint. ) December, 1896 15, 000 

Reprint, January, 1897 50,000 

Reprint, May, 1897 50,000 

The Dairy Industry in Nebraska, South Dakota, and North Dakota. By 
John H. Monrad, special expert agent, Dairy Division, under the direc- 
tion of Dr. D. E. Sali^on, Chief of the Bureau of Animal Industry. 
Pp. 21. Bulletin No. 16. December, 1896. Price 5 cents 4, 500 

Regulations for the Inspection and Quarantine of Animals Sported from 
Canada into the United States. Pp. 3. January, 1897 8, 000 

Exports of Animals and their Products. Pp. 3. Circular No. 17. Jan- 
uary, 1897. - - -- 10,000 

Report of the Chief of tiie Bureau of Animal Industry for 1896. By D. 

E. Salmon. Pp. i-iii, 1-8, from Report of Secretary of Agriculture in 
Message and Documents. February, 1897 500 

The Cheese Industry of the State of New York. By B. D. Gilbert, 
Special Expert Agent, Dairy Division, under the direction of Dr. D. E. 
Salmon, Chief of the Bureau of Animal Industry. Pp. 54. Bulletin 

No. 15. February, 1897. Price5cents 10,000 

Dairy Schools. By R. A. Pearson, B. S., Assistant Chief of Dairy Divi- 
sion. Under the direction of Dr. D. E. Salmon, Chief of the Bureau of 
Animal Industry. Pp. 38, pis. 4, figs. 2. Bulletin No. 17. February, 

1897. Price 10 cents 10,000 

Standard Varieties of Chickens. By George E. Howard, Secretary of 
National Poultry and Pigeon Association, under the supervision of Dr. 
D. E. Salmon, Chief of Bureau of Animal Industry. Pp. 48, figs. 42. 

Farmers' Bulletin No. 51. March, 1897 100,000 

Reprint, May, 1897 50,000 

Reprint, May, 1897 -. 50,000 

The Dairy Herd: Its Formation and Management. By Henry E. Alvord, 
C. E., Chief of Dairy Division, Bureau of Animal Industry. Pp. 24. 

Farmers' Bulletin No. 55. May, 1897_- 20,000 

I'iat of Officials and Associations Connected with the Dairv Interests in 
yhe United States and Canada for 1897. Pp. 8. Circular No. 18. May, 

1897 10,000 

-cutter Making on the Farm. By C. P. Goodrich, Dairy Instructor, 
/"armers* Institute Department, University of Wisconsin. Under 
^upervis^'^n of the Dairy Division, Bureau of Animal Industry. Pp. 15. 

Tarmp- ^'iH* ir So.r^, June, 1897 10^,000 

^o<^*r»r^ ;^ _,„^ r- T/- f ig "MaA^, "Ry G. Morr'" O TeTOUSi, N. "^ 
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Methods of Analysis Adopted by the Association of Official Agricultnral 
Chemists, September 5, 6, and 7, 1895. Pp.84. Bulletin No. 46. (Re- 
print.) February, 1897. Price 5 cents 500 

The Sugar Beet: Cultur^, Seed Development, Manufacture, and Statis- 
tics. By H. W. Wiley, Chief of the Division of Chemistry , and formerly 
Director of the Department Sugar Beet Exi)eriment Station in Nebraska. 

Pp. 48, figs. 4. Farmers' Bulletin No. 52. April, 1897 50,000 

Reprint, May, 1897 50,000 

Proceedings of the Thirteenth Annual Convention of the Association of 
Official Agricultural Chemists, held at Washington, D. C, November 6, 

7, and 8, 1896. Edited by Harvey W. Wiley, Secretary of the Associa- 
tion. Pp, 127, figs. 5. Bulletin No.49. April, 1897. Price 10 cents ... 2, 000 

DIVISION OF ENTOMOLOGY. 

The Shade-tree Insect Problem in the Eastern United States. By L. O. 
Howard, M. S., Entomologist, U. S. Department of Agriculture. Pp. 
861-384, figs. 83-93, from Yearbook for 1895. July, 1896 500 

Important fiisecticides: Directions for their Preparation and Use. By 
C. L. Marlatt. First Assistant Entomologist. Pp. 20. Farmers' Bulle- 
tin No. 19. (Reprint.) July, 1896 20,000 

Reprint, March, 1807 30,000 

The Jj&rgefr Com-stsklk Borer {Diatrcea saccharalis Fab. ) . By L. O. How- 
ard, Entomologist. Pp. 3, figs. 3. Circular No. 16. September, 1896.. 5,000 

The Principal Household Insects of the Unitea States. By L. O. Howard 
and C. L. Marlatt, with a Chapter on Insects Affecting Dry Vegetable 
Food, by F. H. Chittenden. Pp. 130, figs. 64, new series. October, 
1896. Price 10 cents --.. 5,000 

The Peach-tree Borer. By C. L. Marlatt, Assistant Entomologist. Pp. 4, 
fig. 1. Circular No. 17, second series. November, 1896 . 5, 000 

Insects Affecting Cereals and Other Dry Vegetable Food. By F. H. Chit- 
tenden, Assistant Entomologist. Pp. 112-130, figs. 52-64, from The 
Principal Household Insects of the United States. Bulletin No. 4. 

November, 1896 200 

Reprint, December, 1896 200 

Proceeoings of the Eighth Annual Meeting of the Association of Economic 
Entomologists. Pp. 100, figs. 5. Bulletin No. 6. December, 1896. 
Price 10 cents 2,000 

Insects Affecting the Cotton Plant. By L. O. Howard, Ph. D., Entomolo- 
gist. Pp. 315-350, figs. 9-29, pis. 4, from Bulletin No. 33, The Cotton 
Plant. December, 1896.. 500 

Some Insects Injurious to Stored Grain. By F. H. Chittenden, Assistant 
Entomologist. Pp. 24, figs. 18. Farmers' Bulletin No. 45. January 

1897 20,000 

Reprint, March, 1897 50,000 

Reprint, April, 1897 30,000 

Insects Affecting Domestic Animals: An Account of the Species of Im- 
portance in North America, with Mention of Related Forms Occuriring 
on Other Animals. Prepared under the direction of the Entomologist, 
by Herbert Osbom, Professor of Zoology and Entomology, Iowa Agri- 
cultural College, Ames, Iowa. Pp. 302, pis. 5, figs. 170. Bulletin No. 
5, new series. February, 1897. Price ^ cents *. . 1 , 000 

Report of the Entomologist for 1896. Bv L. O. Howard. Pp. i-iii, 89-93, 
from Report of Secretary of Agriculture in Message and Documents. 
February, 1897 250 

Insects Affecting the Cotton Plant. By L. O. Howard, Ph. D., Entomolo- 
gist. Reprinted, with revision by the author, from Bulletin No. 33. 
Pp. 82, figs. 18. Farmers* Bulletin No. 47. February, 1897 50, 000 

The Ambrosia Beetles of the" United States. By H. G. Hubbard. Pp. 
9-30, figs. 34, from Bulletin No. 7, new series. February, 1897 100 

The Plum Plant-louse. By Theodore Pergande. Pp. 52-59, from Bulle- 
tin No. 7, new series. February, 1897 100 

Some Important Results of the Work of the Division of Entomology. 
Prepared under the direction of L. O. Howard, Entomologist. Pp. 87, 
figs. 14. Bulletin No. 7, new series. February, 1897. Price 10 cents.. 3,000 

The Mexican Cotton-boll Weevil. By L. O. Howard, Entomologist. Pp. 

8, figs. 5. Circular No. 18, second series; revision of No. 14. Febm- 
ary,1897 5,000 
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Copies. 
The Mexican Cotton-boll Weevil. B^ L. O. Howard, Entomologist. Pp. 

10, figs. 5. Circular No. 18. (Revised Spanisb*edition.) March, 1897. 1,500 

The Mexican Cotton-boll Weevil. Pp. 11, figs. 5. Circular No. 18; revi- 
sion of No. 14. (German edition.) April, 1897 - 1,500 

The Clover Mite. By C. L. Marlatt, First Assistant Entomologist. Pp. 

4, fig. 1. Circular No. 19, second series. March, 1897 1, 500 

Reprint, June, 1897 2,000 

Some Little Known Lisects Affecting Stored Vegetable Products: A Col- 
lection of Articles Detailing Certam Original Observations Made U^n 
Insects of this Class. By F. H. Chittenden, Assistant Entomologist. 
Pp. 45, figs. 10. Bulletin No. 8, new series. March, 1897. Price 5 
cents - 2,000 

A Study in Insect Parasitism: .A Consideration of the Parasites of the 
White-marked Tussock Moth, with an Account of Their Habits and 
Interrelations and with Descriptions of New Species. By L. O. Howard, 
Entomologist. Pp. 57, figs. 24. Technical Series No. 5. April, 1897. 
Pirice 5 cents 1 500 

General Index toinsiBcVLiferi888^189'5".^ l|oOO 

The Strawberry Weevil. By F. H. Chittenden, Assistant Entomologist. 
Pp. 7, figs. 4. Circular No. 21, second series. April, 1897 5, 000 

The Woolly Aphis of the Apple. By C. L. Marlatt, Assistant Entomolo- 
gist. Pp. 6, figs. 2. Circular No. 20, second series. April, 1897. 5, 000 

The Periodical Cicada in 1897. Pp. 4. By E. A. Schwarz, Assistant, 
Division of Entomology. Circular No. 22, second series. May, 1897- . _ 2, 500 

The Buffalo Tree-Hopper. By C. L. Marlatt, First Assistant Entomolo- 
gist. Pp. 4, figs. 2. Circular No. 23, second series. May, 1897 5, 000 

T^ Asparagus Beetles. By F. H. Chittenden, Assistant, Division of 
Entomology. Pp. i-ii, 341-352, figs. 84-89, from Yearbook for 1896. 
June, 1897 _ 2,000 

The Use of Steam Apparatus for Sprayins:. By L. O. Howard, Entomolo- 
gist. Pp. i-ii, 69-88, pis. 2, figs. 15, from Yearbook for 1896. June, 
1897 1,000 

OFFICE OF EXPERIMENT STATIONS. 

Experiment Station Record. (A condensed record of the contents of the 
bulletins and reports issued oy the Agricultural Experiment Stations of 
the United States, and also a brief review of agricultural science of the 
world. ) Price 5 cents each. 

Vol.Vn,No.9. Pp. V, 721-814. August.1896 6,000 

Vol. VII, No. 10. Pp. vi, 815-901. September, 1896 6,000 

Vol. VII, No. 4. Pp. V, 261-842. (Reprint.) September, 1896 1,000 

Vol. Vn, No. 11. Pp. vi, 903-996. October, 1896. 6,000 

Vol. VH, No. 12. Pp. xii, 997-1092. February, 1896.. 4,000 

Vol. VIII, No. 1. Pp.vi,l-94. November, 1896 4,000 

Vol. Vin, No. 2. Pp. vi, 95-176. November, 1896 4,000 

Vol. VIII, No. 3. Pp. vi, 177-268. December, 1896 4,000 

Vol. VIII, No. 4. Pp. viii, 269-354. February, 1897 4,000 

Vol. Vm, No. 5. Pp. vi, 355-442. February, 1897 4,000 

Vol.Vin,No.6. Pp. vi, 445-538. April,1897 4,000 

Vol. Vni, No. 7. Pp. vi, 539-638. April,1897 4,000 

7ol.Vin,No.8. Pp. iv, 639-738. June, 1897 4,000 

Vol. VIH, No. 9. Pp. vii, 739-838. June,1897 4,000 

. _.xiyard Mcmure. By W. H. BeaJ, of the Office of Experiment Stations. 

^n. 32, figs. 7. Farmers' Bulletin No. ai . (Reprint.) July, 1896 50, 000 

tleprint. May, 1897 30,000 

• i,dt Potatoes: Cultur' '^'' ^^es. h ,. F. Duggar, of the Office of 
«'"«T)eriment Station^ - ^' ^er*" ^ ''^^•^'^^s' Bulletin No. 26. (Re- 

-•mt.) July,1896. 20,000 

^' >nnt. May, 189" 20,000 

!are ana Feeding *. O. Watson, ^ -^., M. S., Professor 

3*.v.alture in PennsjiYc^ a State r'>llegc « i.griculturist of the 

tAisylvania Agriculture ^^xr^'* rmat ^fatio. ^ ufigrs 4. Farm- 

-. Bulletin No. 41. J"!- ^^ 100,000 

Reprint, Mar''** 189' 30,000 

-tXKTvr^y^, A**'^ ^O' , .,..,.- 50,000 
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Copies. 
Meats: Ck>mpo6ition and Cookiiig. By Chas. D. Woods, Office of Experi- 
ment Stations. Pp. 29, figs. 4. Farmers' Bulletin No. 34. (Reprint.) 

July, 1896 20,000 

Reprint, March, 1897 30,000 

Foods: Nutritive Value and Cost. By W. O. Atwater, Ph. D., Professor 
of Chemistry in Wesleyan University. Pp. 32. Farmers' Bulletin 

No. 23. (Reprint.) July, 1896 20,000 

Reprint, April, 1897 30,000 

The Feeding of Farm Animals. By E. W. Allen, Ph. D., Assistant 
Director of the Office of Experiment Stations. Pp. 32. Farmers' Bulle- 
tin No. 22. (Reprint.) September, 1896 50,000 

Reprint, February, 1897 30,000 

Reprint, May, 1897 _ 30,000 

Commercial Fertilizers: Composition and Use. By Edward B. Voorhees, 
M. A., Director of the New Jersey Agricultural Experiment Stations 
and Professor of Agriculture in Rutgers College. Pp. 24. Farmers' 

BulletinNo. 44. September, 1896 25,000 

Reprint, December, 1896 15,000 

Reprint, March, 1897 30,000 

Onion Culture. By R. L. Watts, B. Agr., Instructor in Horticulture at 
the University of Tennessee and Horticulturist of the Tennessee Agri- 
cultural Experiment Station. Pp. 31 , figs. 3. Farmers' Bulletin No. 39. 

(•Reprint.) 'September, 1896 20,000 

Reprint, April, 1897 40,000 

Peanuts: Cultiie and Uses. By R. B. Handy, Office of Experiment Sta- 
tions. Pp. 24, fig.l. Farmers' Bulletin No. 25. (Reprint.) October, 1896. 2,000 
Irrigation in Humid Climates. By F. H. King, Professor of Agricultural 
Physics, College of Agriculture, University of Wisconsin, and Physicist 
of the Wisconsin Agricultural Experiment Station. I^. 27, figs. 4. 

Farmers' Bulletin No. 46. December, 1896 15,000 

Reprint, March, 1897 30,000 

Reprint, April, 1897 30,000 

Souring of Milk, and Other Changes in Milk Products. Pp. 23. Farmers' 

BulletinNo. 29. (Reprint.) December, 1896 15,000 

Reprint, March, 1897 30,000 

The Manuring of Cotton. (Condensed from an article by H. C. White, 
Ph. D., in BulletinNo. 33 of theOfficeof Experiment Stations.) Pp.16. 

Farmers' Bulletin No. 48. February, 1897 , 20,000 

Reprint, April, 1897 30,000 

Leguminous Plants for Gi-een Manuring and for Feeding. By E. W. 
Alien, Ph. D., Assistant Director of the Office of Experiment Stations. 

Pp. 24. Farmers' Bulletin No. 16. (Reprint. ) February, 1897 _ 20, 000 

Reprint, April, 1897 30,000 

Forage Plants for the South. By S. M. Tracy, M. S., Director of the Mis- 
sissippi Agricultural Exx)eriment Station. Pp. 30, figs. 17. Farmers' 

BulletinNo. 18. (Reprint.) Februarv, 1897 20,000 

Kafir Com: Characteristics, Culture, and Uses. By C. C. Georgeson, Pro- 
fessor of Agriculture in. Kansas State Agricultural College. Pp. 12, 

fig. 1. Farmers' Bulletin No. 37. (Reprint. ) March 1897 30, 000 

Potato Culture. By J. F. Duggar, of the Office of Exi)eriment Stations. 
Pp. 23, figs. 2. Farmers' Bulletin No. 35. (Reprint. ) March, 1897 .. . 30, 000 

Reprint, June, 1897 30,000 

Sheep Feeding. By John A. Craig, Professor of Animal Husbandry in 
the University of Wisconsin. Pp.24, Farmers' Bulletin No. 49. April, 

1897 50,000 

Exx)eriment Station Work. — I. Pp. 31, figs. 10, Farmers' Bulletin No. 

56. June, 1897 30,000 

Dietary Studies at the University of Missouri in 1895, and Data Relating 
to Bread and Meat Consumption in Missouri. By H. B. Gibson, S. 
Calvert, and D. W. May, University of Missouri, with Comments, 
by W. O. Atwater and Chas. D. Woods. Pp. 24. Bulletin No. 31. 

August, 1896. Price5cents _ 3,000 

Reprint, October, 1896 500 

Dietary Studies at Purdue University, Lafayette, Ind.,in 1895. By Win- 
throp E. Stone, Ph. D., Professor of Chemistry, Purdue University, 
with Comments by W. O. Atwater and Chas. D. Woods. Pp. 28. Bul- 
letin No. 32. August, 1896. Price 5 cents 4,000 

Reprint, September, 1896 500 
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Copiee. 

Handbook of Experiment Station Work; A Popnlar Digest of the Publi- 
cations of the Agricnltoral Experiment Stations in the United States. 
Pp.411. Bulletin No. 15. (Reprint.) September, 1896. Price35cents- 4,000 

Food and Diet. By Prof. W. O. Atwater. (Charts 26 by 40 inches.) 
Chart 1. — Nutrients of Food and Their Uses in the Body. Chart 2. — 
Composition of Food Materials: Nutrients, Refuse, and Fuel Value. 
( This is a colored lithographic bar diagram. ) Chart 3.— Pecuniary Econ- 
omy of Food. Amounts of Nutrients Obtained in Different Materials 
for 10 cents. (This is a colored lithographic bar diagram. ) Chart 4. — 
Dietaries and Dietary Standards— Quantities of Nutrients and Energy 
in Food per Man per day. (This is a colored lithographic bar diagram. ) 
(Reprint. ) September, 1896. Price per set, 75 cents and |1 4, 000 

Physiological R61e of Water in Plants. By Edmond Gain, Professor of 
Agricultural Physiology and Chemistry, University of Nancy, France. 
Pp. 21, fig. 1, from Experiment Station Record, Vol. VIII, No. 1. 
November, 1896 200 

Some Books on Agriculture and Agricultural Science, published 1893-1896. 
Compiled under the supervision of A. C. True, Ph. D., Director of Office 
of Experiment Stations. Pp. 176. Circular No. 31. November, 1896. _ 1, 000 

The Cotton Plant: Its History, Botany, Chemistry, Culture, Enemies, and 
Uses. Prepared under the supervision of A. C. True, Ph.D., Director 
of the Office of Experiment Stations, with an introduction by Charles 
W. Dabney, jr.. Ph. D., Assistant Secretary of Agriculture. Pp. 433, 
pis. 4, figs. 32. Bulletin No. 33. December, 1896. Price 85 cents 1 , 000 

Food and Nutrition Investigations in New Jersey in 1895 and 1896. By 
Edward B. VooAees, A.M., Director New Jersey Agricultural Experi- 
ment Stations and Professor of Agriculture, Rutgers College, New 
Brunswick, N. J. Pp. 40. Bulletin No. 35. January, 1897. Price 5 
cents 3,500 

The Carbohydrates of Wheat, Maize, Flour, and Bread, and the Action of 
Enzymic Ferments upon Starches of Different Origin. By Winthrop 
E. Stone, Ph.D., Professor of Chemistry, Purdue University. Pp. 44. 
BulletinNo. 34. January, 1897. PriceScents. 3,500 

Report of Committee on Methods of Teaching Agriculture. Pp. 20. Cir- 
cular No. 32. February, 1897 3,000 

Report of the Director of the Office of Experiment Stations for 1896. By 

A. C. True. Pp. i-iii, 125-143, from Report of Secretary of Agriculture 

in Message and Documents. February, 1897 1, 500 

Dietary Studies at the Maine State College in 1895. By Whitman H. Jor- 
dan, M. S. , Director Maine Agricultural Experiment Station and Pro- 
fessor of Agriculture, Maine State College. Pp. 57. Bulletin No. 37. 

March, 1897. Price5cents- 3,500 

Reprint, April, 1897 1,000 

Rules and Apparatus for Seed Testing. Pp. 9. Circular No. 34. April, 
1897 -. 3,000 

Dietary Studies in New Mexico in 1895. By Arthur Gross, M. S., Profes- 
sor of Chemistry, New Mexico College of Agriculture and Mechanic 
Arts. Pp. 23. Bulletin No. 40. April, 1897. Price 5 cents 3. 500 

Notes on Irrigation in Connecticut and New Jersey. By C. S. Phelps, 

B. S., and Edward B. Voorhees, M. A. Pp. 64, figs. 7. Bulletin No. 36. 
April, 1897. Price 5 cents ... _ 4,000 

Dairy Work at the Experiment Stations. By E. W. Allen, Ph. D,, Assist- 
ant Director, Office of Experiment Stations. Pp. 359-367, Vol. VIII, 
No. 5. May, 1897 200 

Organization Liists of the Agricultural Exi>eriment Stations and Institu- 
tions, with Courses in Agriculture, in the United States. Pp. 96. Bul- 
letin No. 39. May, 1897. Price 5 cents 3.500 

Dietary Studies with Reference to the Food of the Negro in Alabama in 
1895 and 1896. Conducted with the Cooperation of the Tuskegee Nor- 
mal and Industrial Institute and the Agricultural Mechanical College of 
Alabama. Reported by W. O. Atwater and Chas. D. Woods. Pp. 69, 
pis. 2. Bulletin No. 38. May, 1897. Price 5 cents 5,000 

Cotton Culture in Egypt. By George P. Foaden, B. S., Professor of Agri- 
culture, Tewfikieh College of Agriculture, Ghizeh , Egypt. Pp. 84, tig. 1. 
Bulletin No. 42. May, 1897. Price 5 cents 4,000 

Constitution of the Association of American Agricultural Colleges and 
Experiment Stations. Pp. 4. Circular No. 36. June, 1897 2, 000 
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OFFICE OF FIBEB INVESTIOATIONS. 

Copies. 

A BexM)rt on the Cnltnre of Hemp and Jnte in the United States, with 
statements concerning the practice in foreign countries, the prepara- 
tion of the fiber for market, and remarks on tiie machine question. By 
Chas. Richards Dodge, Si>ecial Agent. Pp. 43, pis. 8, figs. 4. Report 
No. 8. December, 1896. Price lOcents 4,000 

Report of the Special Agent of the Office of Fiber Investigations for 1896. 
By Charles Richards Dodge. Pp. 27-28, from Report of Secretary of 
Agriculture in Message and Documents. February, 1897 250 

A Report on the Culture of Hemp and Jute in the United States. Pp. 43, 
pis. 3, figs. 4. Report No. 8. (Reprint. ) April, 1897. Price 10 cents. . 1 , 500 

DIVISION OF FORESTRY. 

The Relation of Forests to Farms. By B. E. Femow, Chief of the Divi- 
sion of Forestry. — Tree Planting in the Western Plains. By (Carles A. 
Keffer, Assistant Chief of the Division of Forestry. Pp. i-iii, 833-360, 
figs. 80-82, from Yearbook for 1895. July, 1896 400 

The Timber Pines of the Southern United States. Bv Charles Mohr, Ph. D. 
Together with A Discussion of the Structure of their Wood, bv Filibert 
Roth. . Prei>ared under the direction of B. E. Fernow, Chief of the Divi- 
sion of Forestry. Pp. 160, pis. 27, figs. 18. Bulletin No. 13. October, 
1896. Price 35 cents...: 1,000 

The Lessons of Erosion Due to Forest Destruction. (Chart, size 30i by 
48i inches.) October, 1896. Price |1 500 

Nomenclature of the Arborescent Flora of the United States. By.C^rge 
B. Sud worth, Dendrologist of the Division of Forestry. Prepared under 
the direction of B. E. Femow, Chief of the Division of Forestry. Pp. 
i-vili, 419. Bulletin No. 14. January, 1897. Price 25 cente 1 , 000 

Report of the Chief of the Division of Forestry for 1896. By B. E. Femow. 
Pp. i-iii, 83-88, from Report of Secretary of Agriculture m Message and 
Documents. February, 1897 250 

Summary of Mechanical Tests on Thirty-two Species of American Woods. 
Pp. 12, diagrams 2. Circular No. 15. (Quarto.) March, 1897 5, 000 

DIVISION OF LIBRARY. 

Accessions to the Department Library. — April-June, 1896. Pp. 14. Bulle- 
tin No. 12. (Quarto.) August, 1896 750 

Accessions to the Department Library. — July-September, 1896. Pp. 10. 
Bulletin No. 13. (Quarto.) November, 1896 750 

Accessions to the Department Library . —October-December, 1896. Pp. 13. 
Bulletin No. 14. (Quarto.) March, 1897 750 

Accessions to the Department Library — January-March, 1897. Pp. 15. 
BulletinNo. 15. (Quarto.) June,1897 750 

References to the Literature of the Sugar Beet, Exclusive of Works in 
Foreign Languages, compiled by Clanbel R. Bamett. Pp. 9. Bulletin 
No. 16. (Quarto.) June, 1897 750 

DIVISION OF POMOIX)OY. 

Prune CJulture in the Pacific Northwest. By E. R. Lake. Pp. 7, figs. 3. 
Circular No. 2. Reprinted from Report of Pomologist for 1894. July, 
1896 1,000 

Notes on Peach Culture. By J. H. Hale. Pp. 10, figs. 4. Circular No. 3. 
Reprinted from Report of the Pomologist for 1894. July, 1896 5, 000 

Nut Culture. By H. M. Engle. With additional note by Pomologist. 
Pp. 4. Circular No. 1. August, 1896 3,000 

Report of the Pomologist for 1896. By S. B. Hei^s. I^. i-iii, 109-114, 
from Report of the Secretary of Agriculture in Message and Docu- 
ments. February, 1897 500 

Nut Culture in the United States. Embracing Native and Introduced Spe- 
cies. By W. P. Corsa, of the Division of Pomology. Pp. 144, pis. 16 
(2colored),figs.2. (Quarto.) (Reprint.) April, 1897. Price 30 cente. 1,000 

Fig Culture. Edible Figs: Their Culture and Curing. By Gustav Eisen, 
Curator in Biology, California Academy of Sciences, San Francisco, 
Cal. Fifl^ Culture in the Gulf States. By Frank S. Earle, Horticultu- 
rist, Alabama Experiment Stetion, Auburn, Ala. Pp. 32. Bulletin No. 

5. April, 1897. trice 5 cente 3,000 

Reprint, May, 1897 1,000 
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Goptee. 
Report of the Pomologist for 1895. By Samuel B. Heiges. Pp. 64, pis. 6. 
Apnl, 1897. Price 15 cents -.. 15,000 

DIVISION OF PUBLICATIONS. 

The Publication Work of the Department of Agriculture as Affected by 

the Law of January 12, 1895. Pp. 4. Circular No. 218. Janua^, 1897. 15, 000 
Report of the Chief of the Division of Publications for 1896. By Geo. 
Wm. Hill. Pp. i-iv, 29-76, from Report of Secretary of Agriculture in 

Message and Documents. February, 1897 2, 000 

Monthlv List of Publications. Pp.3. July, 1896 9,000 

Monthly List of Publications. Pp.3. August, 1896 8,000 

Monthly List of Publications. Pp. 3. September, 1896 7, 000 

Monthly List of Publications. Pp.3. October, 1896 14,000 

Monthly List of Publications. Pp. 4. November, 1896 11, 000 

Monthly List of Publications. I^. 4. December, 1896 12, 000 

Monthly List of Publications. Pp. 4. January, 1897 16, 000 

Monthly List of Publications. Pp. 4. February, 1897 16, 000 

Monthly List of Publications. Pp.4. March, 1897 16,000 

Monthly List of Publications. Pp.6. April, 1897 25,000 

Monthly List of Publications. Pp.4. May, 1897 27,000 

Monthly List of Publications. Pp.4. June, 1897. 28,000 

OFFICE OF ROAD INQUIRY. 

Methods of Constructing Macadamized Roads. Pp. 12. Circular No. 21. 
July, 1896 5,000 

Tennessee Road Circular. Pp. 3. Circular No. 22. August, 1896 5, 000 

Money Value of Good Roads to Farmers. By W. C. Latta, Purdue Uni- 
versity. Pp. 4. Circular No. 23. August, 1896 _ 5,000 

Traction Tests. By Samuel T. Neely, Assistant Engineer, Office of Road 
Inquiry. Pp. 22, pis. 2, figs. 7. Bulletin No. 20. September, 1896. 
Price lOcents 5,000 

Highway Repairing. Pp. 12. Circular No. 24. January, 1897 5, 000 

Addresses on Road Improvement in Maine, New York, North Carolina, 

and Illinois. Pp. 26. arcular No. 28. April, 1897 10, 000 

Reprint, June, 1897 1,000 

Report of the Special Agent and Engineer for Road Inquiry for 1896. By 
Roy Stone. Pp. i-iii, 145-149, from Report of Secretary of Agriculture 
in Message ana Documents. February, 1897 250 

Progress of Road Construction in the United States. Reports by Dele- 
gates to National Road Parliament held at Atlanta, Ga., October 17-19, 
1895. Pp. 47. Bulletin No. 19. February, 1897. Price 5 cents 5, 000 

Brick Paving for Country Roads. Pp. 7, figs 6. Circular No. 25. Feb- 
ruary, 1897 10,000 

State Laws Relating to the Management of Roads. Enacted 1894-95. 
Compiled by Rov Stone, Special Agent and Engineer. P^). 86. Bulletin 
No.18. (Reprint.) March, 1897. Price 5 cents 5,000 

State Laws Relating to the Management of Roads. Enacted in 1894-95. 
Compiled by Roy Stone, Special Agent and Engineer. Pp. i-v, 87-124. 
Bulletin No. 18--Supplement to* Bulletin 18. (Reprint.) March, 1897. 

Price 5 cents _ 6, 000 

^ing in Debt for G^ood Roads. By Judge Thayer of Iowa. Pp. 6. Cir- 

3ularNo. 26. March, 1897 10,000 

jof*- r)f Hauling Farm Producte to Market or to Shipping Points in Euro- 

^«ii Countries. Pd. 12. arcular No. 27. April, 1897 10, 000 

»)*» forces ODe'"»^tinfc ^ P-^^^^i-oy ff^^o^a By C. L. Whittle. Pp. 14, pis. 

^r— ilo ^ ^l iTo. «€>' 5,000 

l&iOiS or* SOII^. 

ALU ^oxiAv iixj^i. wc*xA' Vol ^'ormations. Pp. 23, pis. 35. Bulletin 

'''^..' v,lby6. Price i5 ctxits 2,000 

' L' • x*o Chief of the Division of Agricultural Soils for 1896. By 

Ai.' Vhitney. Pp. i-iii, 239-242, from Report of the Secretary of 

* *trt.y. u. care in Message and Docum*"**^-. February, 1 897 500 

lo^i. -^oi Method of Determining he Moisture Content of Arable 
5j i^i'^^^xi Whitney, I ^^k L •' xrc^'^'^^r, pnd. Lyman J. Briggs. 

•• ip. >«illof.ir Sff^ 1T>. -<f^' "^ 'r.. rz ^^t*!-^ 1,500 
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An Electrical Method of Determining the Temperatore of Soils. By Mil- 
ton Whitney and Lyman J. Briggd. Pp. 15, fig. 1. Bulletin No. 7. 
June, 1897. Price 5 cents 1,500 

An Electrical Method of Determining the Soluble Salt Content of Soils, 
with Some Resnlts of Investigations on the Effect of Water and Soluble 
Salts on the Electrical Resistance of Soils. By Milton Whitney and 
Thomas H. Means. Pp. 30, figs. 6. Bulletin No. 8. June, 1897. Price 
6 cents 1,500 

DIVISION OP STATISTICS. 

Crop Report for July, 1896. By Henry A. Robinson, Statistician. Pp. 8. 
Report No. 139. July, 1896 172,000 

Crop Report for August, 1896. By Henry A. Robinson, Statistician. Pp. 
8. Report No. 140. August, 1896 172,500 

Crop Report for September, 1896. No. 141. By Henry A. Robinson, Stat- 
istician. Pp.7. September, 1896. 172,500 

Crop Report for October, 1896. By Henry A. Robinson, Statistician. 
Pp. 7. October, 1896 172,500 

Crop Report for November, 1896. By Henry A. Robinson, Statistician. 
Pp.4. November, 1896 187,500 

Crop Report for December, 1896. By Henry A. Robinson, Statistician. 

Pp.16. Report No. 144, new series. February, 1897 175,000 

Reprint, April, 1897 5,000 

Crop Report for January-February, 1897. By Henry A. Robinson, Statis- 
tician. Pp. 7. Report No. 145, new series. February, 1897 175, 000 

Crop Report for March, 1897. By Henry A. Robinson, Statistician. Pp. 4. 
Report No. 146, new series. March, 1897 175,000 

Crop Report for April, 1897. By Henry A. Robinson, Statistician. Pp. 8. 
Report No. 147, new series. April, 1897 200,000 

Crop Report for Mav, 1897. By Heniy A. Robinson, Statistician. Pp. 4. 
Report No. 148, new series. May,1897.. 200,000 

Crop Report for June, 1897. By Henry A. Robinson, Statistician. Pp. 4. 
Report No. 149, new series. June, 1897 190,000 

Railway Charges for the Transportation of Wool, July, 1896. Pp. 30. 
BulletinNo. 10. August, 1896 t 10,000 

Number and Value of Farm Animals in the United States, and Animal 
Products. 1880 to 1886. Pp. 63. Bulletin No. 11. September, 1896. 
Price 5 cents 50,000 

Acreage, Production, and Value of Principal Farm Crops in the United 
States, 1866 to 1895, with other Data as to Cotton and Wool. By Henry 

A. Robinson, Statistician. Pp. 8. Circular No. 1. August, 1896 50, 000 

Reprint, October, 1896.. 20,000 

The Wheat Crop of the World. Pp. 2. Circular No. 2. Reprinted from 
Statistical Report for March. August, 1896 10,000 

The Farmers' Interest in Finance. By Henry Farquhar, Assistant Statis- 
tician. Pp. 15, figs. 2. Circular No. 3. December, 1896 10, 000 

Reprint, January, 1897 10,000 

The Cotton Crop of 1895. Pp. 15, map 1. Circular No. 4. January, 1897 _ 17,000 

Local Taxation as Affecting Farms. Pp. 16. Circular No. 5. March, 
1897 ...... 100 000 

Cereal Crops of i'896* ' "PpVi2' ' circuiar NoVe." " 'Aprii,'i897 ".'"!!."'.".!! ^ 30i 000 

The Cotton Crop of 1896. Pp.4. Circular No. 7. April, 1897 14,000 

Reportof the Statistician for 1896. By H. A. Robinson. Pp. i-iii, 115-122, 
trom Reportof the Secretary of Agriculture in Message and Documents. 
February, 1897 3,000 

Index to Reports of the Division of Statistics, U. S. Department of Agri- 
culture, Nos. 134 to 144, 1896. Pp. 6. April, 1897 1,000 

DIVISION OF VEOETABLK PHYSIOLOOY AND PATHOLOGY. 

Bordeaux Mixture: Its Chemistry, Physical Properties, and Toxic Effects 
on Fungi and AlgsB. By Walter T. Swingle, Assistant, Division of 
Vegetable Physiology and Pathology. Pp. 87. Bulletin No. 9. July, 

1896. Price 5 cents 1,200 

Reprint, September, 1896 500 

Spraying for Fruit Diseases. By B. T. Galloway, Chief of Division of 
Vegetable Physiology and Pathology. Pp. 12, figs. 6. Farmers' Bulletin 

No. 38. (Reprint.) July, 1896 20,000 

Reprint, February, 1897 20,000 
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Copies. 

The Pineapple Indtlfitry in the United States. By Herbert J. Webber, 
Assistant, Division of Vegetable Physiologfy ana Pathology, U. S. De- 
partment of Agriculture. Pp. 269-282, figs. 62-67, from Yearbook for 
1895. July, 1896 100 

Prin cipl es of Pruning and Care of Wounds in Woody Plants. By Albert 
F. Woods, Assistant Chief, Division of Vegetable Physiology and Pa- 
thology, U. S. Department of Agriculture. Pp. 257-268, ngs. 57-61, 
from Yearbook for 1895. July, 1896 200 

The Cause and Prevention of Pear Blight. By M. B. Waite, Assistant, 
Division of Vegetable Physiology and Pathology, U. S. Department of 
Agriculture. Pp. 295-300, from Yearbook for 1895. July, 1896 2, 000 

Principles of Pruning and Care of Wounds in Woody Plants. By Albert 
F. Woods, Assistant Chief, Division of Vegetable Physiology and Pa- 
thology.— The Cause and Prevention of Pear Blight. By M. B. Waite, 
Assistant, Division of Vegetable Physiology and Pathology. Pp. i-iii, 
257-;J00, figs. 57-61 , from Yearbook for 1895. July, 1896 800 

Legal Enactments for the Restriction of Plant Diseases. A Compilation 
of the Laws of the United States and Canada. By Erwin F. Smith, 
Division of Vegetable Physiology and Pathology. Pp. 45. Bulletin 

No. 11. August,1896. Price5cents 1,000 

Reprint, September, 1896 _ 500 

The Pathology of Plants. Lines of Investigation that Might be Under- 
taken by Experiment Stations. By B. T. Galloway, Chief of the Divi- 
sion of Vegetable Physiology and Pathology. Pp. i-iii, 725-735, from 
Experiment Station Record, Vol. VII, No. 9. August, 1896 100 

Copper Sulphate and Germination. Treatment of Seed with Copper Sul- 

Phate to Prevent the Attacks of Fungi. By Walter H. Evans, Ph. D. 
•p. 24. Bulletin No. 10. August, 1896. Price 5 cents 1 , 000 

Reprint, October, 1896 500 

A Bacterial Disease of the Tomato, Eggplant, and Irish Potato. By 
Erwin F. Smith, Assistant Pathologist. Bulletin No. 12. Pp. 22, pis. 3. 
December, 1896. Price lOcents 1,500 

Report of the Chief of the Division of Vegetable Physiology and Pathology 
for 1896. By B. T. Galloway. Pp. i-iii, 15-22, from Report of Secre- 
tary of Agriculture in Message ana Documents. February, 1897 250 

Peach Growing for Market. By Erwin F. Smith, Division of Vegetable 
Physiology and Pathology. Pp. 24, figs. 21. Farmers' Bulletin No. 33. 

(Reprint.) March, 1897 30,000 

Reprint, March, 1897 10,000 

Some Destructive Potato Diseases. What They Are and How to Prevent 
Them. By B. T. Galloway, Chief of the Division of Vegetable Physiology 
and Pathology. Pp.8. Farmers'BulletinNo.l5. (Reprint.) March, 1897. 40,000 

How to-Grow Muslurooms. By William Falconer, under the supervision 
of the Division of Vegetable Physiology and Pathology. Pp. 20, figs. 14. 
Farmers' Bulletin No. 53. April, 1897 100,000 

Sooty Mold of the Orange and Its Treatment. By Herbert J. Webber, 
Assistant, Division of Vegetable Physiology ana Pathology. Pp. 44, 
pis. 5. Bulletin No. 13, June, 1897. Price 10 cents 1,600 

WEATHER BUREAU. 

^yjAxvOiy Weather Review. (A summary, by months, of weather con- 
itions throughout the United states, based upon reports of nearly 3,000 
'lar and voluntary observers. Quarto size.) Price 10 cents each. 

''ol. XXIV, No '■ , February, 1896. Pp. 39-68, charts 7 8, 760 

''ol. XXIV, li >, March, 1896. Pp. 69-103, charts 9. 3, 750 

'>1. XXIV, > , April, 1896. Pp. 105-144, charts 9 8,750 

ol.XXIV,^ ' May, 1896. Pp. 145-190, chai-ts 12 3,700 

' 1 YXIV, li »June,1896. I^. 191-228, charts 6 3,700 

^XIV, > , Ju]y, 1896. Pp. 229-280, charts 8 3,750 

^ YTV. "N 1, August, 1896. Pp. 281-314, charts 4 3, 750 

A ' • September, 1896. Pp. 315-358, charts 6 3,725 

lAI V ' » October, l^*^*^. Pp. 359-396, charts 5 8, 725 

IXI^ • ^ovemb^' ^96. Pp. 397-442, charts 9 8, 725 

IXI\ v.«nTvV. ,^Q Pt. 4J4M«5, c^<^ ^fl 6 8, 725 

.... 3,725 
IT\ ' **a^^x •" -^i • «C87 3,725 
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Monthly Weather Review — Continued. • Copies. 

Vol. XXV, No. 3, March, 1897. Pp. 85-121, charts 6 3,800 

Vol. XXV, No. 4, April, 18»7. Pp. 123-188, charts 6 4,000 

Climate and Health. Vol. II, No. 3. — ^A Summary of Statistics for the 
Four Weeks ended March 28, 18d6. Pp. e5-92, charts 12. July, 1896. 

Price 10 cents 1,900 

Temperature Injurious to Food Products in Storage and during Trans- 
portation, and Methods of Protection from the Same. By H. E. Wil- 
liams, Chief of Forecast Division. Pp. 20. Bulletin No. 13. (Reprint.) 

August, 1896. Price 5 cents 1,000 

Storm Bulletin No. 5, 1896. Hurricane of September 29 and 30, 1896. 

October, 1896 2,300 

Report of the International Meteorological Congress, held at Chicago. 111., 
August 21-24, 1893, under the auspices of the Congress Auxiliary of the 
World's Columbian Exposition. Bulletin II, Part 3. Pp. xix-xxi, 585- 
772, pis. xxvi-xliii, fig. 1. Edited by Oliver L. Fassig, Secretary, Novem- 
ber, 1896. Price20cents 1,000 

Report of the Chief of the Weather Bureau for 1896. By Willis L. Moore. 
Pp. i-iii, 243-266, from Report of the Secretary of Agriculture in Mes- 
sage and Documents. February, 1897 8,000 

Part I. New Work; Aerial Investigations. Pp. ix-xl, charts 8, from 
Annual Report of the Chief of the Weather Bureau for 1895-96. 

April, 1897 500 

Part II. Averages of Atmospheric Pressure, Temperature and Wind, 
from the Records of Automatic Instruments at twenty-eight stations. 
Pp. 11-59, from Annual Report of the Chief of the Weather Bureau 

for 1896. January, 1897 500 

Part III. Monthly and Annual Meteorological Summaries for One 
Hundred and Forty-six Weather Bureau Stations. Pp. 61-137, from 
Annual Report of the Chief of the Weather Bureau for 1895-96. 

January, 1897 500 

Part IV. Monthly and Annual Mean Temperature and Annual Ex- 
tremes of Temperature, Together with the Dates of First and Last 
KiUing Frost. Pp. 139-173, from Annual Report of the Chief of the 

Weather Bureau for 1895-96. January, 1897 500 

Part V. Monthly and Annual Precipitation. All Stations. Pp. 175- 
211, from Annual Report of the Chief of the Weather Bureau for 

1895-96. April, 1897... 500 

Part VI. Miscellaneous Meteorological Tables and Reports. Pp. 213- 
232, pis. 4, figs. 5, from Annual Report of the Chief of the Weather 

Bureau for 1895-96. January, 1897 2,000 

Part VII. Snowfall of the United States, 1895-96. Pp. 233-266, from 
Annual Report of the Chief of the Weather Bureau for 1895-96. 

January, 1897 500 

Storm, Storm Tracks, and Weather Forecasting. Prepared under direc- 
tion of Willis L. Moore, Chief of Weather Bureau, by Frank H. Bige- 
low. Professor of Meteorology. Pp. 87, charts 20. Bulletin No. 20. 

February, 1897. Price lOcents 2,000 

Daily River Stages at River Gauge Stations on the Principal Rivers of the 
United States. Part V for the years 1893, 1894, and 1895. Prepared 
under direction of Willis L. Moore, Chief of Bureau, by Park Morrill, 
forecastofficial. Pp. i-lxii, 1-555. (Weather Bureau, No. 112.) Quarto. 

June, 1897 150 

Instructions for Volunteer Observers. Prepared under the direction of 

Willis L. Moore, Chief of the Weather Bureau. Pp. 23, figs. 10. June, 1897 5, 000 
Description of Cloud Forms— second edition. Chart, size, 17 by 25 inches, 

figs. 10. June, 1897 1,000 

Charts Showing River System and Flood Service of the United States. 

Size, 46 by 52 inches. June, 1897 _ 500 

Chart Showing the Tornado of May 27, 1896, at St. Louis, Mo 200 

Kite Experiments at the Weather Bureau. Pp. 115, pis. 21 500 

Responses at the International Meteorological Congress. Pp. 25 500 

Instructions for the Care and Management of Sunshine Recorders. Pp. 

18, figs. 5. (arcular G) - - - 500 

Climate and Crop Bulletin No. 17. July 6, 1896 5,200 

Climate and Crop Bulletin No. 18. July 13, 1896 5,200 

Climate and Crop Bulletin No. 19. July 20, 1896 5,200 

Climate and Crop Bulletin No. 20. July 27, 1896 5,200 

Climate and Crop Bulletin No. 21. August3, 1896 5,200 
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Climate and Crop Bulletin No. 22. Angnst 10, 1896 5,300 

Climate and Crop Bulletin No. 23. August 17, 1896 5,300 

Climate and Crop Bulletin No. 24. Augu8t24, 1896. 5,300 

Climate and Crop Bulletin No. 25. August 31, 1896 6,300 

Climate and Crop Bulletin No. 26. September 7, 1896 5,200 

Climate and Crop Bulletin No. 27. September 14, 1896 6,300 

Climate and Crop Bulletin No. 28. September21, 1896 5,300 

Climate and Crop Bulletin No. 29. September 28, 1896 5,300 

aimate and Crop Bulletin No. 30. October, 1896 5,300 

Climate and Crop Bulletin No. 31. November, 1896 5,200 

Climate and Crop Bulletin No. 32. December, 1896 5,300 

Climate and Crop Bulletin No. 1. January, 1897 4,000 

Climate and Crop Bulletin No. 2. February, 1897 4,000 

aimate and Crop Bulletin No. 3. March, 1897 4,000 

Climate and Crop Bulletin No. 4. April 5, 1897 4,000 

aimate and Crop Bulletin No. 5. April 12, 1897 4,000 

aimate and Crop Bulletin No. 6. April 19, 1897 4,000 

aimate and Crop Bulletin No. 7. April 26, 1897 4,000 

Climate and Crop Bulletin No. 8. May 3, 1897 4,000 

aimate and Crop Bulletin No. 9. May 10, 1897 4,000 

aimate and Crop Bulletin No. 10, May 17, 1897.. 4,000 

aimate and Crop Bulletin No. 11. May24,1897 4,000 

aimate and Crop Bulletin No. 12. May 31, 1897 4,000 

aimate and Crop Bulletin No. 13. June 7, 1897 4,000 

Climate and Crop Bulletin No. 14. June 14, 1897 4,000 

aimate and Crop Bulletin No. 15. June 21, 1897 4,000 

aimate and Crop Bulletin No. 16. June28, 1897 4,000 

Snow and Ice Chart. December 7, 1896 1,000 

Snow and Ice Chart. December 14, 1896 1,000 

Snow and Ice Chart. December 21, 1896 1,000 

Snow and Ice Chart. Dec*ember28, 1896 1,000 

Snow and Ice Chart. January 4, 1897 1,000 

Snow and Ice Chart. January 11, 1897 _ 1,000 

Snow and Ice Chart. January 18, 1897 1,000 

Snow and Ice Chart. January 25, 1897 1,000 

Snow and Ice Chart. February 1, 189^7 1,000 

Snow and Ice Chart. February 8, 1897 1, 000 

Snow and Ice Chart. February 15, 1897 1,000 

Snow and Ice Chart. February22, 1897 1,000 

Snow and Ice Chart. March 1, 1897 1,000 

Snow and Ice Chart. March 8, 1897 1,000 

Snow and Ice Chart. March 15, 1897 1,000 

Snow and Ice Chart. March 22, 1897 1,000 

Snow and Ice Chart. March29, 1897 1,000 

Daily Weather Map, showing weather conditions throughout the United 
States and giving forecasts of probable changes: 

July, 1896 24,800 

August, 1896 24,800 

September, 1896 34,000 

October, 1896 34,800 

November, 1896 _ 24,000 

December, 1896 24,800 

fanuary, 1897... .. . 24,800 

^''ebruary, 1897 34,000 

darch, iwft*^ . 24,^00 

^pril. lb- 24,000 

x^ay H9 .... . . 24,800 

•^ «< ... 24,000 

^^^1^x4, * ' /^^-.^ *-feOL-- X, "*'*^ibution ivr* lobi/ >j iijLtob e5. 

Hamui'f "i, lo5-23' ^u Kt.pv/« ji the *^^^»^^'"*'"^" '^^ vsn^''"^" ^re 

T Ai^*ta ifv»nmoT^f- <V"S iat»v *^'' 360 

* -y^ ■ . Ji — •.• -rxV-x'-' .db\ V .^^iltOt ip. 

*' .>4, f*" • ,^> >t thi ' »'" "^ /Tiv^aiuire in Message 

TTiATit;. •% .'a. TlftT ......... loo 
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BEPOBT IN DETAIL OF THE DISTBIBUTION OF DOCUMENTS FBOM 

OCTOBER 16, 1896, TO JUNE 80, 1897. 

OFFICE OF THE SECRETARY. 

Report of the S3cretary of Agricnlture, 1896. (Preliminary.) Pp. 51. 

To delivery. 60,000 

By Secretary's reserve 200 

By Superintendent of Documents 100 

By legations in Washington 34 

By other divisions 44 

By newspaper list .* 552 

By miscellaneous 51, 263 

52, 193 

Balance 7,807 

Report of the Secretary of Agriculture; being part of the Message and Documents 
communicated to the two Houses of Congress at the beginning of the Fifty-fourth 
Congress. Pp. 317. 

To delivery 3,000 

By Division of Publications 25 

By legations in Washington 30 

By other divisions 45 

By newspaper list 600 

By miac^aneous 1,572 

2,272 

Balance 728 

Report of the Appointment Clerk. Pp. 267-269, Message and Documents, Depart- 
ment of Agrictdture, 1896. 

To delivery 500 

By office of Appointment Clerk 100 

Byofficeof Secretary 50 

150 

Balance .'. 350 

White Pine Timber Supplies. Letter from the Secretary of Agriculture, trans- 
mitting to the Senate a report .on the probable amount of white and other conif- 
erous timber stending and its consumption in the United States. (Senate 
Document No. 40, Fifty-fifth Congress, first session.) 

To delivery 5,000 

By Library list 187 

By Division of Forestry 750 

By Division of Forestry list 3,763 

By miscellaneous 300 

5,000 

Work and Expenditures of Agricultural Experiment Stations. A Report by A. 
C. True, Director of the Office of Experiment Stations. Pp. 68. (Senate Docu- 
ment No. 137, Fifty-fourth Congress, second session.) 

To delivery 2,000 

By Secretary's reserve 200 

By Exx)eriment Stations 100 

By Experiment Stetions list 1, 121 

By Library list 198 

By miscellaneous 2 

1,621 

Balance 379 
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Report of the Special Agent on Seed Distribution. Pp. 155-237, Message and Doc- 
uments, Department of Agriculture, 1896. 

To delivery _ 250 

By special agent 100 

By United States Senators 89 

By miscellaneous _ 38 

827 

Balance 23 

The Mississippi River Plood. Pp. 6, fig. 1. (Miscellaneous Circular No. 2.) 

To delivery 5,000 

By other divisions 46 

By legations in Washington 34 

By Senators and Representatives 444 

By Division of Statistics 250 

By Library list 187 

By Hon. J. M. Robinson, M. C 200 

By Exx)eriment Stations list 124 

By miscellaneous 169 

1,454 

Balance 3,456 

DIVISION OF ACCOUNTS AND DISBURSEMENTS. 

Report of the Chief of the Division of Accounts and Disbursements. Pp. 71-82, 
Message and Documents, Department of Agriculture, 1896. 

To delivery 250 

By Division of Accounts and Disbursements 200 

By miscellaneous 2 

202 

Balance 48 

DIVISION OF AGRICULTURAL SOILS. 

Report of the Chief of the Division of Agiicultural Soils. Pp. 239-242, Message 
and Documents, Department of Agriculture, 1896. 

To delivery 500 

By Division of Agricultural Soils 100 

By miscellaneous 1 

101 

Balance 399 

An Electrical Method of Determining the Moisture Content of Arable Soils. By 
Milton Whitney, Frank D. Gardner, and Lyman J. Briggs. Pp. 26, figs. 6. 
(Bulletin No. 6.) 

To delivery 1,500 

By Secretary's reserve 200 

By Division of Agricultural Soils 200 

By other divisions 13 

By Experiment Stations list. 720 

By Division of Agricultural Soils list 159 

By miscellaneous 20 

1,312 

Balance 188 

An Electrical Method of Determining the Temperature of Soils. By Milton 
Whitney and Lyman J. Briggs. Pp. 15, fig. 1. (Bulletin No. 7.) 

To delivery 1,500 

By Secretary's reserve 200 

By Division of Agricultural Soils 200 

By legations in Washington 34 

By other divisions 12 

By Division of Agricultural Soils list 249 

By Exx)eriraent Stations list 565 

By miscellaneous 3 

1,263 

Balance ..: 237 
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An Electrical Method of Determining the Solnble Salt Content of Soils, with Some 
Results of Investigations on the Enect of Water and Solnble Salts on the Elec- 
trical Resistance of Soils. By Milton Whitney and Thomas H. Means. Pp. 90, 
figs. 6. (Bulletin No. 8.) 

To delivery 1,500 

By Secretary's reserve 200 

By Division of Agricultural Soils _ 200 

By other divisions 12 

By lef^ations in Washington 34 

By Division of Agricultural Soils 249 

By Experiment Stations list _• 505 

By miscellaneous 2 

1,262 

Balance 238 

DIVISION OF AGROSTOLOGY. 

Report of the Agrostologist. Pp. 103-108, Message and Documents, Department 
of Agriculture, 1896. 

To delivery 250 

By Division of Agrostology 100 

By miscellaneous 1 

101 

Balance 149 

Useful and Ornamental Grasses. By F. Lamson-Scribner , Agrostologist. Pp. 119, 
figs. 89. (Bulletin No. 3.) 

To delivery. ,....-.. 1,000 

By Superintendent of Documents 100 

By Division of Agrostology 200 

By other divisions 44 

By legations in Washington 81 

By Secretary's reserve 150 

By divisional list 101 

By Library list 300 

By Weather Bureau 38 

By miscellaneous 36 

, 1,000 

Studies in American Grasses. Pp. 43, pis. 5, figs. 15. (Bulletin No. 4.) 

To delivery 2,000 

By Secretary's reserve ., 200 

By Division of Agrostology 200 

By Superintendent of Documents 100 

By legations in Washington 34 

By other divisions 21 

By divisional list 369 

By Library list 189 

By miscellaneous 216 

1,329 

Balance 671 

A report upon the Grasses and Forage Plants of the Rocky Mountain Region. 
By P. L. Rydberg and C. L. Shear. Pp. 48, figs 29. (Bulletin No. 5.) 

To delivery 2, 000 

By Superintendent of Documents 100 

By Division of Agrostology 200 

By Secretai^r's reserve 200 

By otiier divisions 26 

By lections in Washington 34 

By Division of Agrostology 100 

By divisional list 933 

By Library list 198 

By miscellaneous 12 

1,803 

Balance 197 
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Gh*a88e6 and Forage Plants of the Dakotas. Compiled by Thomas A. Williams. 
Pp. 47, figs. 11. (Bnlletin No. 6.) 

To delivery 5,030 

By Superintendent of Documents 100 

By Secretary's reserve ... 200 

By Division of Agrostology 200 

By other divisions 20 

By legations in Washington _ _ 34 

By Library list 189 

By divisional list 63 

By Exx)eriment Stations list 125 

By miscellaneous 2, 644 

3,575 

Balance 1, 455 

American Grasses. By F. Lamson-Scribner, Agrostologist. Pp. 331, figs. 302. 
(Bulletin No. 7.) 

To delivery ^.: 1,006 

By Superintendent of Documents 50 

By Division of Agfrostology 210 

By Library list 178 

By newspaper list 122 

By divisional list .1 57 

By EJxperiment Stations list. 57 

By miscellaneous 52 

726 

Balance ..- 280 

Studies on American Grasses. I. New or Little Known Grasses. By F. Lamson- 
Scribner. II. Leaf Structure of Jouvea and Eragrostis obtusiflora. By Miss 
E. L. Ogden. Pp. 23, pis. 9, fig. 1. (Bulletin No. 8.) 

To delivery 1,000 

By Secretary's reserve 200 

By Superintendent of Documents 100 

By Division of Agrostology 200 

By other divisions 10 

By legations in Washington 34 

By divisional list 282 

By Library list 156 

By miscellaneous 18 

1,000 

BUREAU OF ANIMAL INDUSTRY. 

Report of the Chief of the Bureau of Animal Industry. Pp. 8. Message and Doo- 
uments. Department of Agriculture, 1896. 

To delivery 500 

By Bureau of Animal Industry 100 

By miscellaneous 5 

105 

.:»laixv^ 395 

ifth and Thirteenth A^nua leports of the Bureau of Anima' Tpdustry for 
>^- "^cal Years l^'^'^ -vnc '^^^ ^r ^^^2, pis. 38 ^'r^ 4. 

.^^ delivery.. . ..8,800 

^y Division of I'UU-^ctwo 25 

iy Bureau newspaper Ijp 55 

^y Experim^'"^ cj^-afi^n* ^78 

iy Bureau 1 ,. J28 

^y newspaper 1 *K)9 

-V Dairy Divis K) 

3^" Dair' "r*'*'"** ^ ** ?27 

V .ibra* 78 

1,868 

--. ... 3,932 
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TnbercnloBis Investigatioiis. The Growth of the Tnbercnlosis Bacillus upon Acid 
Media. By E. A. de Schweinitz and Marion Dorset.— Farther Experiments 
with an Attenuated Tuberculosis Bacillus. By E. A. de Schweinitz and E. C. 
Schroeder. — The ESect of Tuberculin Injections upon the Milk of Healthy and 
Diseased Cows. By E. A. de Schweinitz. Prepared under the direction of Dr. 
D. E. Salmon, Chief of the Bureau of Animal Industry. Pp. 27, pis. 2, hgs, 7. 
(Bulletin No. 13.) 

To delivery... 2,500 

By Superintendent of Documents 100 

By Bureau of Animal Industry 450 

By other divisions 44 

By Secretary's reserve 200 

By Experiment Stations list _ 125 

By Library list 300 

By Bureau lists 1,228 

By miscellaneous 6 

2,453 

Balance 47 

Dairying in California. By Prof. E. J. Wickson, M. A., University of California, 
under the direction of Dr. D. E. Salmon, Chief of the Bureau of Animal ^dus- 
try. Pp. 31, map 1. (Bulletin No. 14.) 

To delivery 8,000 

By Sux)erintendent of Documents _ 100 

By Bureau of Animal Industry 200 

By other divisions 44 

By legations in Washington 31 

By newspaper list 499 

By Dairy Division list 1,600 

By Dairy Division _ 300 

By Bureau lists.. 1,912 

By Library list. 300 

By miscellaneous 2, 202 

7,188 

Balance 812 

The CJheese Industry of the State of New York. By B. D. Gilbert, Special Expert 
Agent, Dairy Division, under the direction of Dr. D. E. Salmon, Chief of the 
Bureau of Animal Industry. Pp. 54. (Bulletin No. 15.) 

To delivery 10,000 

By Secretary's reserve 200 

By Bureau of Animal Industry 200 

By other divisions. _ 13 

By Superintendent of Documents. 100 

By legations in Washington 34 

By newspaper list 559 

By Library list 189 

By miscellaneous 8, 235 

9,530 

Balance 470 

The Dairy Industry in Nebraska, South Dakota, and North Dakota. By John H. 
Monrad, Special Agent. Pp. 21. (Bulletin No. 16.) 

To delivery 4,500 

By Secretary's reserve _ 200 

By Bureau of Animal Industry 300 

By other divisions 22 

By Superintendent of Documents 100 

By legations in Washington 35 

By newspaper list 559 

By Library list _.. 182 

By miscellaneous 3,102 

4,500 

AGB 97 5 
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Dairy Schools. By R. A. Pearson, B. S., Assistant Chief of Dairy Division, nnder 
the direction of Dr. D. E. Salmon, Chief of the Bureau of Animal Industry. 
Pp. 38, pis. 4, figs. 2. (Bulletm No. 17.) 

To delivery * 10,000 

By Secretary's reserve 200 

By Bureau of Animal Industry 200 

By other divisions - 10 

By Superintendent of Documents 100 

By Bureau list 916 

By Library list - 189 

By miscellaneous - 8, 351 

By legations in Washington 34 

10,000 

Exports of Animals and Their Products. By Dr. D. E. Salmon, Chief of the 
Bureau of Animal Industry. Pp. 3. (Circular No. 17.) 

To delivery - 10,000 

By Secretary's reserve 200 

By Bureau of Animal Industry 200 

By other divisions - - - 84 

By Superintendent of Documents 100 

By legations in Washington 34 

By newspaper list 600 

By Library list - 183 

By miscellaneous 1, 146 

2,497 

Balance -. 7, 503 

List of Officials and Associations Connected with the Dairy Interests in the 
United States and Canada for 1897. Pp. 8. (Circular No. 18.) 

To delivery 10, 000 

By Dairy Division lists 2, 040 

By other divisions 48 

By Library list .-. 178 

By miscellaneous 100 

3,886 

Balance 7,684 

Factory Cheese and How It is Made. By G. Merry, of Verona, N. Y. Pp. 8. 
(Circular No. 19.) 

To delivery 5, 000 

By Secretary's reserve 200 

By Bureau of Animal Industry 200 

3y legations in Washington 34 

Jv '^ther divisions _ 25 

~ ^vr ^' naJnr 500 

959 

-c^.. 1 041 
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Bird Day in the Schools. By T. S. Palmer, Acting Chief of Division. Pp. 4. 
(CircnlarNo. 17.) 

To delivery 15,000 

By Division of Biological Survey 1,000 

By normal schools in Wisconsin 12, 000 

By H. E. Richards 500 

By miscellaneous 200 

13,700 

Balance _ 1,300 

DIVISION OF BOTANY. 

Report of the Botanist. Pp. 95-102, Message and Documents, Department of 
Agriculture, 1896. 

To deli very 500 

By Division of Botany 100 

By Division of Botany list 300 

By miscellaneous 4 

404 

Balance _ ._ 96 

Contributions from the United States National Herbarium. Vol. I, No. 5. List of 

Elants collected by Dr. Edward Palmer in 1890 on Carman Island. By J. N. Rose, 
.ist of plants collected by the U. S. S. Albatross in 1887-1891 along the western 
coast ot America. By J. N. Rose, D. C. Eaton, J. W. Eckfeldt, and A. W. 
Evans. Revision of the North American species of Hoffmanseggia. By E. M. 
Fisher. Systematic and alphabetic index of new species of North American 
Phanerogams and Pteridophytes, published in 1891. By Josephine A. Clark. 
Pp. V, 129-188, pis. xii-xvi. Reprint. 

To delivery 100 

By Superintendent of Documents 50 

Balance 50 

Contributions from the United States National Herbarium, Vol. I, No. 7. Sys- 
tematic and alphabetic index to the new species of North American Phane- 
rogams and Pteridophytes published in 1892. By Josephine A. Clark. Pp. iii, 
233-264. Reprint. 

To delivery 100 

By Superintendent of Documents 50 

Balance 50 

Contributions from the United States National Herbarium, Vol. I, No. 6. I — 
List of plants collected by C. S. Sheldon and M. A. Carleton in the Indian Ter- 
ritory in 1891. By J. M. Holtzinger. II — Observations on the native plants of 
Oklahoma Territory and adjacent district. By M. A. Carleton. Pp. v, 189-232, 
pis. xvii and xviii. Reprint. 

To delivery. 100 

By Superintendent of Documents 50 

Balance 50 

Contributions from the United States National Herbarium, Vol. Ill, No. 2. Pre- 
liminary Revision of the North American Species of Cactus, Anhalonium, and 
Lophophora. By John M. Coulter. Pp. 91-132. Reprint. 

To delivery 500 

By Division of Botany 100 

By Sux)erintendent of Documents _ 100 

By miscellaneoos 6 

206 

Balance 294 
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Contributions from the United States National Herbarium, Vol. V, No. 2. Notes 
on the plants used by the Klamath Indians of Oregon. By Frederick V. Coville. 
Pp. V, 87-108. 

To delivery 2,600 

By Secretary's reserve 200 

By Division of Botany 200 

By other divisions - 11 

By legations in Washington 81 

By Division of Botany list 232 

By Experiment Stations list 473 

By Division of Botany list 582 

y Library list 151 

1,880 



Balance 620 

The Water Hyacinth, and Its Relation to Navigation in Florida. By Herbert J, 
Webber. Pp. 20, pi. 1, flgs. 4. (Bulletin No. 18.) 

To delivery 1,465 

By Secretary's reserve 200 

By Division of Botany 200 

By other divisions 22 

By legations in Washington 34 

By Division of Publications 6 

By Division of Botany list 232 

By Experiment Stations list 473 

By Library list 151 

By miscellaneous 7 

1,325 



Balance 140 

Wild Garlic. By Lyster H. Dewey, Assistant in Division of Botany. Pp. 8, figs. 
3. (Circular No. 9.) 

To delivery _ 15,000 

By Secretary's reserve 200 

By Division of Botany 200 

By Superintendent of Documents 100 

By other divisions 42 

By legations in Washington. . 34 

By newspaper list , . _ 575 

By Library list 198 

By Division of Statistics list 2,024 

By Hon. W. A. Baker, M. C 60 

By miscellaneous. 11,558 



14,991 



T^«\lance 9 

v**ic^ .STew Weeds ^'' "-he Musta '' ^^mily. By Lyster H. Dewey, Assistant in 
>*-'Jaion o^ ■"^'•'^Qn-v * i fi«- '^■*""^lar ^^o. 10.) 

i,.aelivt 10,000 

Jy Divisivi* , -k)*^ ^ -is 1,766 

^y Experim**^ stations 1 461 

jy Division o* **'^*^'>»^' '*• . 200 

^y newspa?^'*'* 1 " 593 

iy other d./i' 48 

By Library 1. 178 

^y Library ho. 151 

■*■• •tiic/»/»11q.t»*w^.., 201 

3,598 
-.-- 6,402 



DIVISION OP PUBLICATIONS. 69 

The Vitality of Seed Treated with Carbon Bisulphide. By Gilbert H. Hicks, First 
Assistant Botanist, and John C. Dabney, Assistant in Division of Botany. Pp. 
5. (Circolar No. 11.) 

To delivery 10,000 

By Secretary's reserve 300 

By Division of Botany 200 

By legations in Washington 34 

By newspaper list 700 

By Division of Botany list 225 

By other divisions 46 

1,405 



Balance 8,595 

DIVISION OF CHEMISTRY. 

Report of the Chief of the Division of Chemistry. Pp. 9-14, Message and Docn- 
ments, Department of Agricnlture, 1896. 

To delivery 250 

By Division of Chemistry 100 

By miscellaneous 8 

103 



Balance 147 

Proceedings of the Thirteenth Annnal Convention of the Association of Official 
A|?ricultural Chemists, held at Washington, D. C, November 6, 7, and 9, 1896. 
Edited by Harvey W. Wiley, Secretary of the Association. Pp. 127 , figs. 5. (Bul- 
letin No. 49.) 

To delivery 2,020 

By Secretary's reserve 200 

By Division of Chemistry 200 

By other divisions 17 

By legations in Washington 34 

By Superintendent of Documents 100 

By Library list 187 

By Experiment Stations list 878 

By miscellaneous 108 

1,724 



Balance 296 

Changes in and Additions to Methods of Analysis Adopted at the Thirteenth 
Annual Meeting of the Association of Official Agricultural Chemists. Pp. 6. 
(Circular No. 2. ) 

To delivery 2,000 

By Secretary's reserve 200 

By Division of Chemistry 200 

By Superintendent of Documents 50 

By Library list 183 

By Exx>eriment Stations list 125 

By Division of Chemistry 800 

By miscellaneous 54 



1,612 



Balance 388 

Methods of Analysis Adopted by the Association of the Official Agricultural 
Chemists, September 5, 6, and 7, 1895. Edited by Harvey W. Wiley, Secretary, 
with the collaboration of L. L. Van Slyke and W. D. Bigelow, editorial com- 
mittee. Pp. 84, figs. 4. (Bulletin No. 46.) Reprint. 

. To delivery 500 

By Division of Chemistry 300 

By Sux)erintendent of Documents 100 

By miscellaneous 10 

410 

Balance 90 



70 REPORT OF SECRETARY OF AGRICULTURE. 

DIVISION* OP ENTOMOLOGY. 

Report of the Entomologist. Pp. 89-93, Messages and Documents, Department of 
Agriculture, 1896. 

To delivery 250 

By Division of Entomology 100 

By miscellaneous 4 

104 



Balance 146 

Bibliography of the More Important Contributions to American Economic Ento- 
mology. By Samuel Henshaw. Part V — The More Important Writings of 
Government and State Entomologists and other Contributions to the Literature 
of American Economic Entomology. L-Z. Pp. 179. 

To delivery _ 1,000 

By Secretary's reserve 200 

By Division of Entomology 75 

By other divisions _ 8 

By Library list 183 

By foreign list 134 

By miscellaneous _ 400 

1,000 

General Index to the Seven Volumes of Insect Life. Pp. 145. 

To delivery 1,000 

By Division of Entomology 278 

By Division of Entomology list 268 

By miscellaneous 12 

558 



Balance 442 

The Plum Plant Louse (Myztis mahaleb Fonsc.). By Theodore Pergande. (Re- 
printed from Bulletin No. 7, new series. ) 

To delivery 100 

By Division of Entomology 100 

The Use of Steam Apparatus for Spraying. By L. O. Howard, Ph. D., Entomolo- 
gist. Pp. 69-88, pis. 2, figs. 15, from Yearbook for 1896. 

Todelivery 1,000 

By Division of Entomology 1, 000 

The Asparagus Beetles. By F. H. Chittenden, Assistant Entomologist. Pp. 
341-352. figs. 6, from Yearbook for 1896. 

Todelivery 2,000 

By Division of Entomology . _ 1, 200 

By Library list 85 

1,285 



Balance 715 

Insect Control in California. By C. L. Marlatt, First Assistant Entomologist. 
Pp. 217-236, pi. 1, figs. 2, from Yearbook for 1896. 

To delivery 7, 000 

By Division of Entomology 200 

By Hon. C. A. Barlow, M. C 5,000 

By Library list .- 85 

5,285 



Bal ance 1,715 

The Ajnbrosia Beetles of the United States. By H. G. Hubl)ard. Pp. 9-30, figs. 
34, from Bulletin No. 7, new series. 

To delivery _ _ 100 

By Division of Entomology 100 



DIVISION OP PUBLICATIONS. 71 

The Principal Household Insects of the United States. By L. O. Howard and C. L. 
Marlatt With a Chapter on Insects Affecting Dry Vegetable Foods, by F. H. 
Chittenden. Fp. 180, figs. 64. (Bulletin No. 4, new series.) 

To delivery 5,000 

By Division of Entomology 650 

By Superintendent of Documents 250 

By other divisions 44 

By legations in Washington 31 

By Secretary's reserve _ 300 

By newspaper list 499 

By Experiment Stations list 125 

By newspaper list from Division of Entomology 96 

By foreign list '. 254 

By Library list 300 

By Division of Entomology list 550 

By miscellaneous 1, 874 , 

4,073 

Balance 927 

Insects Affecting Domestic Animals: An account of the species of importance in 
North America, with mention of related forms occurring on other animals. 
Prepared under the direction of the Entomologist, by Herbert Osbom, professor 
of zoology and entomology, Iowa Agricultural College. Pp. 302, pis. 5, figs. 170. 
(Bulletin No. 5, new series.) 

To delivery 1,000 

By Secretary's reserve 200 

By Division of Entomology _ 200 

By Superintendent of Documents 100 

By other divisions 16 

By Library list 189 

By Experiment Stations list 125 

By miscellaneous 170 

1,000 

Proceedings of the Eighth Annual Meeting of the Association of Economic Ento- 
mologists. Pp. 100, figs. 5. (Bulletin No. 6, new series.) 

To delivery 2,000 

By Secretary's reserve 200 

By Division of Entomology 200 

By Superintendent of Documents 100 

By legations in Washington 35 

By other divisions 21 

By Division of Entomology lists _ 721 

By Experiment Stations list 125 

By miscellaneous 14^ 

1,544 

Balance 456 

Some Miscellaneous Results of the Work of the Division of Entomology. Pre- 
pared under the direction of L. O. Howard, Entomologist. Pp. 87, figs. 44. 
(Bulletin No. 7, new series.) 

To delivery 3, 000 

By Secretfiury's reserve 200 

By Division of Entomology 200 

By Superintendent of Documents 100 

By other divisions _ 20 

By legations in Washington _. 34 

By newspaper list 575 

By Exx)eriment Stations list 125 

By Library list 189 

By miscellaneous 722 

2,165 

Balance 835 



72 REPORT OF SECRETARY OF AGRICULTURE. 

Some Idttle-known Insects Affecting Stored Vegetable Productft: A Collection of 
Articles Detailing Certain Original Observations Made upon Insects of this Class. 
By F. H. Chittenden, Assistant Entomologist. Pp. 45, figs. 10. (Bulletin No. 8, 
new series.) 

To delivery 2,000 

By Secretary *s reserve 200 

By Division of Entomology 200 

By other divisions _ 20 

By legations in Washington. - 35 

By Exjjeriment Stations list 125 

By Division of Entomology lists 691 

By Library list 198 

By miscellaneous 43 

1,512 

Balance 488 

A Study in Insect Parasitism: A Consideration of the Parasites of the White- 
marked Tussock Moth, with an account of their habits and interrelations, and 
with descriptions of new species. By L. O. Howard, Entomologist. Pp. 57, 
figs. 24. (Bulletin No. 5, technical series.) 

To delivery 1,600 

By Secretiury's reserve 200 

By Division of Entomology 200 

By Superintendent of Documents 100 

By other divisions 9 

By legations in Washington 35 

By Experiment Stations list 125 

By Division of Entomology lists 624 

By Library list 187 

By miscellaneous 20 

1,500 

The Mexican Cotton-boll Weevil. By L. O. Howard, Entomologist. Pp. 8, figs. 5. 
(Circular No. 18.) 

To delivery 5,000 

By Secretary's reserve 200 

By Division of Entomology 250 

By Superintendent of Documents 100 

By other divisions _ _ 22 

By legations in Washington 34 

By Division of Entomology list 1, 000 

By Experiment Stations list 125 

By Library list 189 

By miscellaneous 25 

1,945 

Balance 3,055 

The Mexican Cotton-boll Weevil. By L. O. Howard, Entomologist. Pp. 11, figs. 
5. (Circular No. 18.) German edition. 

To delivery 1,587 

By Division of Futomoi'>gy 1,309 

~^v l/»v»Ta''y l^a . ,. - 187 

1,496 

■ '•^- - 41 

' -L«.t7A*x^x -r»r,-l)ol Vov,*i >jy . "» "■ ■ ■ <ri4^^r,tr^'^*^ ^>... Oi 0, figS. 

CirCP"'' '^' "l^jQ-Tiia., -M^T^-i/M 

'» ,^v/i v^ijoii'y p vv 

■*- ^vision o ^ ; Hk> 

- -**ner divif-" •- \ 

m 



DIVISION OF PUBLICATIONS. 73 

The Clover Mite. «y. C. L. Marlatt, Assistant Chief of Division of Entomology. 
Pp. 4, fig. 1. (Circular No. 19.) 

To delivery 3,500 

By Secretwy's reserve _ 200 

By Division of Entomology 200 

By other divisions 40 

By legations in Washington. 85 

By newspaper list 575 

By Experiment Stations list 126 

By Library list 198 

By Division of Entomology list 434 

By miscellaneous 200 

2,007 

Balance 1 1,493 

The Woolly Aphis of the Apple. By C. L. Marlatt, First Assistant Entomologist. 
Pp. 6, figs. 2. (Circular No. 20.) 

To delivery .'.._ 3,800 

By Secretary's reserve 200 

By Division of Entomology 200 

By other divisions 38 

By legations in Washington _ 34 

By Division of Entomology list - 434 

By Library list J 187 

By Experiment Stationslist - - - 124 

By miscellaneous 100 

1,317 

Balance - 2,483 

The Strawberry Weevil. By F. H. Chittenden. Pp. 7. (Circular No. 21.) 

To delivery 5,000 

By Division of Entomology 700 

By legations in Washington 31 

By Secretary's reserve - 200 

ByProf. W. G.Johnson 200 

By Division of Entomology list 434 

By Library list - • 187 

By Experiment Stations list 124 

By miscellaneous 100 

1,979 

Balance 3,021 

The Periodical Cicada in 1897. By E. A. Schwartz, Assistant in Division of Ento- 
mology. Pp.4. (Circular No. 22.) 

To delivery 2,500 

By other divisions _ 48 

By Library list 178 

By miscellaneous 200 

By £2xperiment Stations list 124 

550 

Balance - 1,950 

OFFICE OF EXPERIMENT STATIONS. 

Report of the Director of the Office of Experiment Stations. Pp. 123-143, Message 
and Documents, Department of Agriculture, 1896. 

To delivery 1,500 

By Experiment Stations 100 

By Eixperiment Stations list 975 

By miscellaneous 1 

1,076 

Balance 424 



74 REPORT OF SECRETARY OF AGRICULTURE. 

Infiects Affecting the Cotton Plant. By L. O. Howard, Ph. D. , Entomologist. Pp. 
815-350, pi. 1, figs. 9-29, from Bulletin No. 33. 

To delivery 500 

By Division of Entomology , 300 

By Library list 182 

By miscellaneous 18 

500 

Dairy Work at the Experiment Stations. Reprint from Exx)eriment Station 
Record, Vol. 8, No. 5. 

To delivery 200 

By Office of Experiment Stations. 200 

The Cotton Plant: Its History, Botany, Chemistry, Culture, Enemies, and Uses, 
Prepared under the supervision of A. C. True, Ph. D., Director of the Office of 
Exi>eriment Stations. With an introduction by Charles W. Dabney, jr.. Ph. D., 
Assistant Secretary of Agriculture. Pp. 433, pis. 4, figs. 32. (Bulletin No. 33.) 

To delivery 1,000 

By Secretary's reserve 200 

By Experiment Stations 200 

By Superintendent of Documents 50 

By Library list 192 

By miscellaneous 358 

1,000 

(Same: Congressional reprint. ) 

To delivery 3,400 

By Division of Publications 10 

By ESxperiment Stations list 1, 174 

By Library list 48 

By Division of Statistics 10 

By Experiment Stations 25 

By miscellaneous 104 

1,381 

Balance. 2,019 

The Carbohydrates of Wheat, Maize, Flour, and Bread, and the Action of Enzymic 
Ferments upon Starches of Different Origin. By Winthrop E. Stone, Ph. D., 
Professor of Chemistry of Purdue University. Pp. 44. (Bulletin No. 34.) 

To delivery _ 3 , 500 

By Secretary's reserve 200 

By Experiment Stations 200 

By other divisions 15 

By legations in Washington _ _ 34 

By Library list- 183 

By miscellaneous 2, 474 

3,106 

♦^^ M * - --- 394 

<.,x-- • ^ tXiUvr • x.v3i;*6r ^js lu New Jersey lu 1895 and 1896. By Edward 
^. "Vov, '^ A 1., Jirec > "Tew Jersey Agri< 'Itural Exi)eriment S*«*tions and 

' '>00 
> Hecreuc* - *.0t 

I ixperi*^ <iOC 

* ll^'»' *T ....... QQ 

'j 'whix ' T .'3 

\> egat -• .. ■ U 

'brai '^ 

- 3,411 
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DIVISION OF PUBLICATIONS. 75 

Notes on Irrigation in Connecticnt and New Jersey. By C. S. Phelps, B. S., and 
Edward B. Voorhees, A. M. Pp. 64, figs. 7. (Bulletin No. 36.) 

To delivery _ 4,000 

By Secretary's reserve - - . 200 

By other divisions 8 

By Experiment Stations 200 

By Superintendent of Documents 100 

By legations in Washing^ton 84 

By Library Hst 187 

By Experiment Station, New Brunswick, N. J 1, 000 

By Storrs Agricultural School, Storrs, Conn 1, 000 

By Experiment Stations list. - - . 662 

By Q. A. Mitchell 30 

By miscellaneous 60 

Balance 519 

Dietary Studies at the Maine State College in 1895. By Whitman H. Jordan, M. S. , 
Director Maine Agricultural Exx)eriment Station and Professor of Agriculture, 
Maine State College. Pp. 57. (Bulletin No. 37.) 

To delivery 4,500 

By Secretary's reserve 200 

By Elxperiment Stations 200 

By Superintendent of Documents 100 

By lesations in Washington 34 

By other divisions 13 

By Experiment Stations list- - 2, 817 

By Library list 198 

By miscellaneous ..- 7 

3,56 9 

Balance - 931 

Dietary Studies with Reference to the Food of the Negro in Alabama in 1895 and 
1896. Conducted with the cooperation of the Tuskegee Normal and Industrial 
Institute and the Agricultural and Mechanical College of Alabama. Reported 
by W. O. Atwater and Charles D. Wood. Pp. 69, pis. 2. (Bulletin No. 38.) 

To delivery 5, 000 

By Secretary's reserve 200 

By Experiment Stations 200 

By Superintendent of Documents 100 

By legations in Washington 34 

By other divisions 8 

By Experiment Stations list... 1,317 

By W. L. Broun, Auburn, Ala 1,000 

By B. T. Washington, Tuskegee, Ala . . 1,000 

By Library list 145 

By Brigadier- General Sullivan 25 

By Prof. W. O. Atwater 25 

By Library list 278 

By miscellaneous 33 

4,365 

Balance 635 

Organization Lists of the Agricultural Experiment Stations in the United States, 
and Institutions with Courses in Agriculture in the United States. Pp. 96. 
(Bulletin No. 39.) 

To delivery 3.500 

By Secretary's reserve 200 

By Exx)eriment Stations. 200 

By Superintendent of Documents 100 

By other divisions 24 

By legations in Washington 34 

By Bureauof Animal Industry 5 

By Experiment Stations list 742 

By Library list 278 

By miscellaneous 35 

1>618 

Balance 1,882 



76 REPORT OF SECRETARY OP AGRICULTURE. 

Dietary Studies in New Mexico in 1895. By Arthur Goss, M. S., Professor of 
Chemistry, New Mexico College of Agriculture and Mechanic Arts. Ft>. 23. 
(Bulletin No. 40.) 

To delivery 3,500 

By Secretary's reserve 200 

By Experiment Stations 200 

By Superintendent of Documents 100 

By legations in Washington 85 

By other divisions 17 

By Experiment Stations lists 1, 464 

By Library list 187 

By Brigadier-General Sullivan, War Department 25 

ByE. W. Hilgard, California 250 

By C. T. Jordan, New Mexico 500 

By W. S. Devol, Tucson, Ariz 250 

By miscellaneous 26 

3,254 



Balance 246 

Cotton Culture in Egypt. Bj George P. Foaden, B. S., Professor of Agriculture. 
TewfiMeh College of Agriculture, Ghizeh, Egypt. Pp. 34, fig. 1. (Bulletin 
No. 42.) 

To delivery 4,000 

By other divisions 21 

By Experiment Stations 200 

By legations in Washington 34 

By Section of Foreign Markets. 25 

By Library list 323 

By Experiment Stations lists 1, 191 

By Secretary's reserve 200 

By miscellaneous 18 

2,012 

Balance 1,988 

Report of the Committee on Methods of Teaching Agriculture. Pp. 20. (Circu- 
lar No. 32.) 

To delivery 3,000 

By Secretary's reserve 200 

By Experiment Stations 500 

By Superintendent of Documents 100 

By other divisions 44 

By legations in Washington 30 

By Library list .-. 189 

By newspaper list 600 

By libraries in the United States 1,200 

2,863 



Balance 137 

^.vil Service in the Department of Agriculture. Pp. 10. (Circular No. 33.) 

To delivery 5,000 

3y Secretary's reserve 200 

By Experiment Stations _ 200 

By Superintendent of Dor'^^'>»^^j» . ^ % 

^y other divisions t4 

t>y legations in W-^'^irii^ - J4 

"^v Tnio/»«npTi**'^n> 122 






<) 



5,000 
3,000 



^y Secreu^ J o xv^^^ »*. 200 

iy Experiment Statiout 200 

By legations in W«"^'»^«- ^^ 

By otner divi^^^*^^ *xi 

*' '-library 1 187 



DIVISION OP PUBLICATIONS. 77 

Bnles and Apparatns for Seed Testing, etc. — Continued. 

By Exx>eriment Station, Raleigh, N. C 25 

By Experiment Station, New Haven, Conn J 25 

By Experiment Station, Lincoln, Nebr 25 

By Experiment Station, Colnmbns, Ohio 25 

By Experiment Stations list 623 

By mi^oellaneons 100 

2,236 

Balance 764 

Constitution of the Association of American Agricultural Colleges and Experi- 
ment Stations. Pp.4. (Circular No. 36.) 

To delivery 2,000 

By Secretary's reserve 200 

By Experiment Stations • 200 

By legations in Washington 34 

By other divisions 28 

462 

Balance 1, 538 

Experiment Station Record, Vol. VII. (Bound.) 

To delivery 200 

By Exx>eriment Stations list _ 159 

By miscellaneous 1 

160 

Balance 40 

Experiment Stations Record, Vol. VII, No. 11. Pp. vi, 903-096. 

i Todelivery 6,000 

By Superintendent of Documents 100 

By £}xperiment Stations 200 

By other diyisions 44 

By legations in Washington. 31 

By Secretary's reserve 200 

By Elxperiment Stations list 5, 020 

By Library list. 300 

By miscellaneous . 105 

6,000 

Exx)eriment Station Record, Vol. VH, No. 12. Pp. 997-1092, xii. 

To delivery 4, 010 

By Secretary's reserve 200 

By Experiment Stations 200 

By Superintendent of Documents 100 

By other divisions 20 

By legations in Washington 32 

By Experiment Stations list 2, 607 

By newspaper list 553 

By Library list 189 

By miscellaneous 109 

4,010 

Experiment Station Record, Vol. VIII, No. 1. Pp. vi, 94. 

Todelivery 4,000 

By Secretary's reserve 200 

By Superintendent of Documents 100 

By other divisions 44 

By Experiment Stations 200 

By legations in Washington 30 

By Experiment Stations list - - . 2, 757 

By miscellaneous 125 

3,456 

Balance 454 



78 REPORT OF SECRETARY OF AGRICULTURE. 

Experiment Station Record, Vol. VHI, No. 2. Pp. vi, 95-176. 

To delivery 4,000 

By other divisions _ 44 

By Superintendent of Documents 100 

By Experiment Stations 200 

By legations in Washington SO 

By Secretary's reserve 200 

By Experiment Stations list 2, 185 

By newspaper list 258 

By miscellaneous 124 

3,141 

Balance 859 

Experiment Station Record, Vol. VIII, No. 3. Pp. vi, 177-268. 

To delivery 4,000 

By other divisions. _ 20 

By legations in Washington 32 

By Experiment Stations list ._ 1,127 

By newspaper list _ 258 

By Library list _ 182 

By miscellaneous 1, 202 

3,821 

Balance 179 

Experiment Station Record, Vol. VIII, No. 4. Pp. viii, 269-354. 

To delivery _ 4,000 

By Secretary's reserve 200 

By Superintendent of Documents. 200 

By Experiment Stations. 200 

By other divisions 18 

By legations in Washington 32 

By Experiment Stations list 2, 728 

By newspaper list 261 

By Library list .. 189 

By Library list 47 

By miscellaneous _•. 18 

3,893 

Balance 107 

Experiment Station Record, Vol. VIII, No. 5. Pp. vi, 355-444. 

To delivery 4,000 

By Secretary's reserve 200 

By Experiment Stations 200 

By Superintendent of Documents 100 

By legations in Washington 32 

By otner divisions 21 

By Exx>eriment Stations list 2, 590 

By newspaper list - 553 

By Library list 189 

By miscellaneous 19 

3,904 

Balance 96 

Experiment Station Record, Vol. VIII, No. 6. Pp. vi, 445-538. 

To delivery 4,010 

By Secretary 'a reserve 200 

By Experiment Stations _ 200 

By Superintendent of Documents 100 

By other divisions 22 

By legations in Washington 35 

By Experiment Stations list 2, 377 

By Library list 623 

By newspaper list 259 

By miscellaneous 12 

3,828 

Balance 182 



DIVISION OF PUBLICATIONS. 79 

Experiment Station Record, Vol. VIII, No. 7. Pp. vi, 539-638. 

To delivery 4,000 

By Secretary's reserve _ 200 

By Experiment Stations 300 

By Superintendent of Documents 100 

By other divisions 22 

By legations in Washington. 32 

By Library list 743 

By Exx)erimen t Stations list 2, 296 

By newspaper list 239 

By miscellaneous i 58 

3,890 

Balance . 110 

Experiment Station Record, Vol. VIII, No. 8. Pp. v, 639-738. 

To delivery 4,008 

By other divisions 25 

By Experiment Stations list 2, 183 

By Superintendent of Documents 200 

By newspaper list 260 

By Library list 591 

By Superintendent of Documents 3 

By miscellaneous 1 

3,263 

Balance 735 

Experiment Station Record, Vol. VUI, No. 9. Pp. vii, 739-838. 

To delivery 4,010 

By Secretary's reserve 200 

By other divisions 25 

By E^zperiment Stations 200 

By Superintendent of Documents 200 

By legations in Washington 33 

By newspaper list 260 

By Library list _ 591 

By Experiment Stations list 2, 213 

3,722 

Balance 288 

OFFICE OF FIBER INVESTIGATIONS, 

Report of the Office of Fiber Investigations. Pp. 27-28, Message and Documents, 
Department of Agriculture, 1896. 

To delivery 250 

By Office of Fiber Investigations. 200 

By miscellaneous 1 

201 

Balance _ 49 

A Report on the Culture of Hemp and Jute in the United States, with statement 
concerning the practice employed in foreign countries, the preparation of the 
fiber for market, and remarks on the machine question. By Chas. Richards 
Dodge, Special Agent. Pp. 43, pis. 3, figs. 4. (Report No. 8.) 

To delivery 5,500 

By Secretary's reserve 200 

By Office of Fiber Investigations 300 

By Superintendent of Documents 100 

By other divisions 23 

By newspaper list 559 

By foreign list 158 

By Librarv list 182 

By miscellaneous 3, 366 

4,888 

Balance 612 



80 REPORT OF SECRETARY OF AGRICULTURE. 

SECTION OP FOREIGN MARKETS. 

The World's Markets for American Products— Sweden. Pp. 92. (Bnlletin No. 8. ) 

To delivery. 4,000 

By Secretary's reserve 200 

By Section of Foreign Markets - 200 

By Superintendent of Documents _ 200 

By other divisions 44 

By legations in Washington 31 

By Forei^ Markets list 2, 023 

By Division of Statistics 25 

By Experiment Stations list 125 

By newspaper list. _ 542 

By Experiment Stations newspaper list 256 

By miscellaneous 354 

4,000 

Imports and Exports for 1893-1896. Pp. 9. (Circular No. 9. ) 

To delivery 40,000 

By other divisions 44 

ByDr. Dabney 200 

By Hon. J. Sterling Morton, Chicago, 111. 500 

By Hon. J. Sterling Morton, Nebraska City, Nebr . . 200 

By newspaper list 497 

By Joseph L. Brown, Mentorr Ohio 100 

By Henry Hentz, New York, N. Y 200 

By list from Assistant Secretary 944 

By Section of Foreign Markets 20, 000 

By Hon. Edward Atkinson 120 

By Library list 300 

By miscellaneous 16, 895 

40,000 

Course of Wheat Production and Exportation in the United States, Canada, 
Argentina, Uruguay, Russia, and British India, from 1880 to 1896. (Circular 
No. 10.) 

To delivery 50,000 

By Secretary's reserve • 200 

By Superintendent of Documents 100 

By Section of Foreign Markets 200 

By other divisions 44 

By legations in Washington 31 

By newspaper list. 4,508 

By State agents and appointees 8, 000 

By county agents 3, 500 

By Bureau of Animal Industry list 1,000 

By Dairy Division list. 2,000 

By Section of Foreign Markets list . 1, 500 

By miscellaneous 1 , 050 

23,133 

Balance 26,867 

><^cuitural Products Imported and Exported by the United States in the Years 
Ended June 30, 18^^ V ^89« ^pn^-^^i^ > -p. 8. (Circula'- No. 11.) 

To delivery .. 10,000 

3y Secretary's re- '^ V)0 

By other di visiouc S 

^y Bureau of Animai ^ • «00 

^y legations in Wash'* ■ ^ 30 

^y SuperintendeT> - ...^ - OO 

3y newspaf*' ^ 'HK) 

By Library**.* i83 

*By Senators ai wpx^^^u 444 

3y county r— i wpondentt Ji. 300 

By Hon. Jo ^obin*"^*\ ""^ 100 

By Section. "^"'^tq. kA. . ._ ^JOO 

>■* nia/«a11a.\ i, 995 

- ~ 10,000 



DIVISION OF PUBLICATIONS. 81 

Sources of the Principal Agricultural Imports of the United States daring the 
Five Years ended June 80, 1896. Pp. 24. (Circular No. 12.) 

. TodeUvery 10,000 

By Secretary's reserve 200 

By Section of Foreign Markets 200 

By Superintendent of Documents 100 

By other divisions 28 

By legations in Washington 30 

By Section of Foreign Markets list 4, 740 

By Senators and Representatives 444 

By Experiment Stations list 125 

By newspaper list 575 

By Senators and Representatives. 450 

By county correspondents 2, 300 

By Hon. J. M. Robinson, M. C .- 100 

By miscellaneous 46 

9,338 

Balance 662 

Distribution of the Principal Agricultural Exports of the United States during 
the Five years ended June 30, 1896. Pp. 24. (Circular No. 13.) 

To delivery 10,400 

By Secretary's reserve 200 

By Section of Foreign Markets 200 

By other divisions 44 

By legations in Washington 30 

By Section of Foreign Markets 1, 000 

By newspaper list . 575 

By Section of Foreign Markets list 3, 182 

By Senators and Representatives 450 

By county correspondents 2, 300 

By Library list 198 

By Hon. J. M. Robinson 100 

By miscellaneous 150 

8,429 

Balance ., 1,971 

Hamburg as a Market for American Products. Pp. 10. (Circular No. 14.) 

To delivery •_ 10,000 

By Secretary's reserve 200 '' 

By Section of Foreign Markets 200 

By other divisions 42 

By legations in Washington 34 

By Senators and Representatives 450 

By newspaper list 580 

By Section of Foreign Markets list 2,300 

By Library list 187 

By Experiment Stations list 124 

By miscellaneons 150 

4,267 

Balance 5, 733 

Exports of Cotton from Egypt. By Frank H. Hitchcock, Chief of the Section of 
Foreign Markets. Pp.7. (Circular No. l.">.) 

To delivery 5, 000 

By newspaper list 593 

By Section of Foreign Markets list 1 , 980 

By other divisions 48 

By Bureau of Animal Industry 978 

By Library list _ 178 

By Experiment Stations list 124 

By miscellaneous 100 

4,001 

Balance 999 

AGR 97 G 
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Our Trade with Cuba from 1887 to 1897. By Frank H. Hitchcock, Chief of the 
Section of Foreign Markets. Pp. 30. (Circular No. 16.) 

Todelivery 10,OpO 

By Secretary's reserve 200 

By Section of Foreign Markets 300 

By legations in Washington 30 

By other divisions 31 

By Congressmen 447 

By newspaper list 700 

By Division of Statistics list. - 2, 314 

By Section of Foreign Markets list 2, 500 

BySenator W. A. Harris 200 

By Hon. J. M. Robinson, M. C 500 

By Exx>eriment Stations list. 509 

By miscellaneous 16 

7,647 

Balance *. 2,358 

DIVISION OF FORESTRY. 

Report of the Chief of the Division of Forestry. Pp, 83-88, Message and Docu- 
ments, Department of Agriculture, 1896. 

Todelivery 250 

By Division of Forestry 100 

By miscellaneous 15 

115 

Balance 135 

The Timber Pines of the Southern United States. By Charles Mohr, Ph. D. 
Together with a Discussion of the Structure of their Wood. By Filibert Roth. 
Prepared under the direction of B. E. Femow, Chief of the Division of Fores- 
try. Pp. 160, pis. 27, figs. 18. (Bulletin No. 13.) 

Todelivery 1,000 

By Superintendent of Documents 100 

By Division of Forestry 250 

By other divisions 50 

By legations in Washington 30 

By Secretary's,re8erve 200 

By Division of Forestry list 200 

By Library list _ 125 

By Secretary's Office _ 13 

By miscellaneous 32 

1,000 

Nomenclature of the Arborescent Flora of the United States. By G^eorge B. 
Sud worth, Dendrolo.gist of the Division of Forestry. Pp. viii, 419. (Bulletin 
No. 14.) 

Todelivery 1,000 

By Secretary's reserve 150 

By Division of Forestry 200 

By Superintendent of Documents 50 

By Experiment Stations list 125 

By Library list .' 183 

By miscellaneous 289 

997 

Balance 3 

Summary of Mechanical Tests on Thii-ty-two Species of American Woods. By 
B. E. Fernow, Chief of the Division of Forestry. Pp. 12, diag. 2. Quarto. 
(Circular No. 15.) 

Todelivery 5,000 

By Secretary's reserve _ _ _ 200 

By Division of Forestry _ 200 

By other divisions 19 

By legations in Washington 34 



DIVISION OF PUBLICATIONS. 83 

Suimnary of Mechanical Tests, etc. — Continned. 

By Experiment Stations list -- 125 

By Library list - 108 

By EKvision of Forestry 300 

By miscellaneous - 100 

1,176 

Balance - 3, 834 

DIVISION OF PUBLICATIONS. 

Report of the Chief of the Division of Publications. Pp. 29-70, Message and 
Documents, Department of Agriculture, 1896. 

To delivery 3,000 

By Division of Publications - - - 150 

By newspaper list 559 

By miscellaneous - 6 

715 

Balance 1, 385 

DIVISION OF POMOLOGY. 

Report of the Pomolog^t. Pp. 109-114, Message and Documents, Department of 
Agriculture, 1896. 

Todelivery . 500 

By Division of Pomology 300 

By miscellaneous 5 

305 

Balance - 395 

Report of the Pomologist for 1895. By Samuel B. Heiges. Pi). 64, pis. 0. 

Todelivery 15,000 

By other divisions * - - 36 

By Division of Pomology 300 

By Superintendent of Documents 100 

By legations in Washington 34 

By Secretary's reserve 300 

By Eiperiuient Stations list 780 

By newspaper list. .. 593 

By Library list .-.- -.-. 187 

By Division of Pomology list 11,908 

By Pomologist - 300 

By miscellaneous 133 

14,360 

Balance 640 

Nut Culture in the United States, Embracing Native and Introduced Species. 
Pp. 144, pis. 16, figs. 3. (Special Report.) Reprint. 

Todelivery. 1,010 

By Secretary's reserve 300 

By Superintendent of Documents 300 

By Division of Pomology list 517 

By miscellaneous 31 

938 

Balance 72 

Fig Culture: Edible Figs: Their Culture and Curing. By Gustav Eisen, Curator 
in Biology, California Academy of Sciences, San Francisco, Cal. Fig Culture 
in the Gulf States. By Frank S. Earle, Horticulturist, Alabama Experiment 
Station, Auburn, Ala. Pp. 33. (Bulletin No. 5.) 

Todelivery 4,000 

By Secretary's reserve 300 

By Division of Pomology 300 

By Superintendent of Documents 100 
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Fig Culture, etc. — Continued. 

By legations in Washington 34 

By otner divisions 31 

By newspaper list 680 

By Library list 187 

By Division of Pomology list 2, 166 

By Experiment Stations list 249 

By miscellaneous 49 

3,796 

Balance 204 

OFFICE OF ROAD INQUIRY. 

State Laws Relating to the Management of Roads, Enacted in 1894-95. Com- 
piled by Roy Stone, Special Agent and Engineer. Pp. 86. (Bulletin No. 18.) 
Reprint. 

To delivery 5,000 

By Office of Road Inquiry 100 

By miscellaneous 25 

125 

Balance 4, 875 

• 

State Laws Relating to the Management of Roads. Enacted in 1894-95. Compiled 
by Roy Stone, Special Agent and Engineer. Pp. v, 87-124. (Bulletin No. 18, 
Supplement. ) Reprint. 

To delivery 5,000 

By Office of Road Inquiry 100 

By miscellaneous 6 

— 106 

Balance 4, 894 

Progress of Road Construction in the United States. Pp. 48. (Bulletin No. 19.) 

To delivery 5,000 

By Secretary's reserve 200 

By Office of Road Inquiry. 200 

By Superintendent or Documents 100 

By legations in Washington 82 

By other divisions * 14 

By Office of Road Inquiry list 1,101 

By newspaper list 575 

By Librarvlist 189 

By Office of Road Inquiry _ 200 

By miscellaneous , 510 

3,121 

Balance 1,879 

Traction Tests. Bv Samuel T. Neely, Assistant Engineer, Office of Road Inquiry. 
Pp. 23, pis. 2, figs. 7. (Bulletin No. 20.) 

To delivery 5,000 

By Superintendent of Documents 100 

By OflSce of Road Inquiry 200 

By other divisions. 44 

By Secretary's reserve 200 

By Library list 300 

By miscellaneous 339 

1,183 

Balance 8,817 

Brick Paving for Country Roads. Pp. 7, figs. 6. (Circular No. 25.) 

To delivery 10,000 

By Secretary's reserve 200 

By Office of Road Inquiry 200 

By Superintendent of Documents 100 
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Brick Paving for Country Roads— Continned. 

By legations in Washington 32 

By other divisions 44 

By Office of Road Inquiry 200 

By Office of Road Inquiry list. 1,101 

By Library list 189 

2,066 

Balance 7,134 

Cost of Hauling Farm Products to Market or to Shipping Points in European 
Countries. 1^.12. (Circular No. 27.) 

To delivery 10,087 

By Office of Road Inquiry 200 

By newspaper list 593 

By Library list 187 

By Experiment Stations list 124 

By Wallace Sherwood 30 

By miscellaneous 150 

1,284 

Balance 8,803 

Addresses on Road Improvement in Maine, New York, North Carolina, and 
Illinois. By Roy Stone, special agent and engineer. Pp. 26. (Circular 
No. 28.) 

To delivery 20,000 

By Secretary's reserve 200 

By Office of Road Inquiry 400 

By legations in Washington 32 

By Office of Road Inquiry 3,775 

By 0)ngressmen 444 

By Library list 187 

ByE. D. White, Oregon 60 

ByE. C. Fay, New York 25 

By Hon. J. M. Robinson, M. C 200 

By miscellaneous 200 

5,513 

Balance > •. 14,487 

The Forces which Operate to Destroy Roads, with Notes on Road Stones and 
Problems Therewith (Connected. By C. L. Whittle. Pp. 14, pis. 4. (Circular 
No. 29.) 

To delivery 5, 000 

By Secretiiy's reserve 200 

By other divisions 48 

By Office of Road Inquiry 200 

By legations in Washington 35 

ByC. L. Whittle 200 

By Library list 178 

By Office of Road Inquiry list 200 

By newspaiier list 609 

By Experiment Stations list 124 

By miscellaneous 350 

2,144 

Balance 2,856 

SEED DIVISION. 

Report of the Chief of the Seed Division. Pp. 151-154, Message and Documents, 
Department of Agriculture, 1896. 

To delivery 100 

By Seed Division 50 

By miscellaneous 4 

54 

Balance 46 
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DIVISION OP STATISTICS. 

Report of the Statistician. Pp. 115-133, Message and Documents, Department of 
Agriculture, 1896. 

To delivery .._ 3,000 

By Division of Statistics 2,800 

By miscellaneous 6 

2,806 

Balance Id4 

Title-page and Index of Crop Reports Nos. 134-144. 

To delivery .__ 1,000 

By Division of Statistics _ 150 

By Division of Statistics list 742 

By Experiment Stations list 108 

1,000 

Crop Report for September, 189(). No. 141 . Pp. 7. 

To delivery .__. 172,500 

By Secretary's reserve 200 

By other divisions 44 

By newspaper list 495 

By Division of Statistics list.. 10,639 

By Library list. 300 

By miscellaneous _ 81 

By divisional lists 160,000 

171,759 

Balance 741 

Crop Report for October, 1896. No. 142. Pi>. 7. 

To delivery 175,000 

By Secretary's reserve 200 

By other divisions 44 

By Division of Statistics 200 

By legations in Washington _ _ 81 

By Superintendent of Documents 100 

By newspaper list* _ _ ^ 536 

By Division of Statistics list 108,999 

By Library list _ 300 

By Weather Bureau 42 

By miscellaneous 117 

110,567 

Balance 64,431 

Crop Report for November, 1896. No. 143. Pi). 4. 

To delivery 186,000 

By Secretary's reserve _ 200 

By Superintendent of Documents 100 

By other divisions 44 

By legations in Washington - 31 

By newspaper list - 510 

By Division of Statistics list. 1 , 367 

By Division of Statistics 100 

By miscellaneous 17 

Bv divisional lists : 160,000 

162,369 

Balance 22,631 

Crop Report for December, 1896. No. 144. Pp. 16. 

To delivery 180,394 

By Division of Statistics 100 

By Library list 1^ 
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Crop Report for December, 1896 — Continued. 

By Experiment Stations list 125 

By miscellaneous 8, 849 

By divisional lists 160,000 

169,263 

Balance 11,181 

Crop Report for January and February, 1897. No. 145. Pp. 7. 

To delivery 186,000 

By Secretary's reserve . . 200 

By Superintendent of Documents 100 

By legations in Washington 35 

By Division of Statistics 50,000 

By Library list 198 

By Hon. J. M. Robinson, M. C 100 

By Experiment Stations list 125 

By miscellaneous 34 

By divisional lists 130,000 

^ 180,792 

Balance 5,208 

Crop Report for March, 1897. No. 146. Pp. 4. 

Todelivery. 175,000 

By Secretary's reserve 200 

By other divisions 40 

By Experiment Stations Ust 125 

By Library list 198 

By Section of Foreign Markets 25 

By Division of Statistics 100 

By Hon. J. M. Robinson, M. C 100 

Bv divisional lists 160,000 

160,805 

Balance 14,195 

Crop Report for April, 1897. No. 147. Pp. 8. 

Todelivery 210,690 

By Senators and Representatives 444 

By Division of Publications 12 

By Division of Statistics list _ . 500 

By county correspondents 10, 357 

By Hon. W. L. Stark, M. C 100 

By Section of Foreign Markets 25 

By Library list 187 

By Hon. J. M. Robinson, M. C - 200 

By Experiment Stations list _ 124 

By miscellaneous 125 

By divisional lists 175,000 

• 187,074 

Balance 23,616 

Crop Report for May, 1897. No. 148. Pp. 4. 

Todelivery 202,000 

By Secretary's reserve 200 

By Division of Statistics 700 

By legations in Washington 35 

By other divisions 28 

By newspaper list - 593 

By Senators and Representatives '144 

By Library list 278 

By Experiment Stations list - - - 124 

By miscellaneous 50 

By divisional lists -... 190,000 

192,452 

Balance 9,548 
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Crop Report for June, 1897. No. 149. Pp. 4. 

To delivery 190,200 

By Secretary's reserve 200 

By Division of Statistics _ 200 

By legations in Washington 35 

By other divisions 29 

By newspaper list _ 619 

Bv divisional lists 175, 000 

176,083 

Balance 14,117 

Freight Charges for Ocean Transportation of the Products of Agri- 
culture. October 1, 1895, to October 1, 1896. Pp. 53. (Miscel- 
laneous series. Bulletin No. 12.) 

To delivery 5,000 

By Secretary's reserve 200 

By Division of Statistics 300 

By Superintendent of Documents 100 

By other divisions 28 

By legations in Washington 30 

By Library list 189 

By Experiment Stations list 125 

By miscellaneous 60 

1,082 

Balance 3,968 

The Farmers' Interest in Finance. By Henry Farquhar, Assistant 
Statistician. Pp. 15, figs. 2. (Circular No. 3.) 

To delivery 20,000 

By Division of Statistics 100 

By newspaper list 559 

By Secretary Morton _ 100 

By Library list 182 

By miscellaneous 14, 980 

15, 921 

Balance 4,980 

The Cotton Crop of 1895. Pp. 15. (Circular No. 4.) 

To delivery 17,000 

By Secretary's reserve 200 

By Division of Statistics 200 

By other divisions _ 42 

By legations in Washington 85 

By Superintendent of Documents 100 

By newspaper list 560 

By Library list.. 183 

By Division of Statistics list 14, 0<X) 

By Experiment Stations list 125 

By miscellaneous 1,356 

15,801 

Balance 1,199 

Local Taxation as Affecting Faims. Pi). 16. (CJircular No. 5.) 

To delivery 82,000 

By Secretary's reserve 200 

By Division of Statistics 200 

By Superintendent of Documents _ 100 

By other divisions 40 

By legations in Washington _ 34 

By newspai)er list 575 

By Library list 19H 

By miscellaneous 21, 195 

22,542 

Balance 59,448 
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Cereal Crops of 1896. Pp. 12. (Circular No. 6.) 

To delivery ". 30,000 

By Secretary's reserve 200 

By legations in Washington _ . 35 

By Senators and Representatives 444 

By Division of Statistics 500 

By county correspondents. _ 10, 357 

By Section of Foreign Markets 25 

By Library list 187 

By Hon. J. M. Robinson, M. C 100 

By Exx)eriment Stations list 124 

By misceUaneous 106 

12,078 

Balance 17,922 

The Cotton Crop of 1898. Pp. 4. (Circular No. 7.) 

To delivery 14,000 

By Secretary's reserve 200 

By other divisions _ 42 

By Division of Statistics 300 

By legations in Washington 35 

By Librarv list 187 

By Division of Statistics 1,200 

By miscellaneous 112 

2,076 

Balance .-_ 11,924 

DIVISION OF VEGETABLE PHYSIOLOGY AND PATHOLOGY. 

Report of the Chief of the Division of Vegetable Physiology and Pathology. 
Pp. 15-22, Message and Documents, Department of Agriculture, 1896. 

To delivery 250 

By Division of Vegetable Physiology and Pathology _ 100 

By miscellaneous 1 

101 

Balance _ 149 

A Bacterial Disease of the Tomato, Eggplant, and Irish Potato (Bacillus solana- 
cearum n. sp). By Erwin F. Smith, Assistant Pathologist. Pp. 22, pis. 3. 
(Bulletin No. 12.) 

To delivery .-. 1,450 

By Secretary's reserve _ 200 

By Superintendent of Documents 100 

By Division of Vegetable Physiology and Pathology 200 

By legations in Washington 35 

By other divisions 20 

By Library list 182 

By miscellaneous 672 

1,419 

Balance 31 

Sooty Mold of the Orange and Its Treatment. By Herbert J. Webber, Assistant 
in Division of Vegetable Physiology and Pathology. Pp. 44, pis. 5. (Bulletin 
No. 13.) 

To delivery 1,600 

By Secretary's reserve 200 

By Division of Vegetable Physiology and Pathology 200 

By legations in Washington _ 34 

By other divisions 18 

By Superintendent of Documents 100 

By miscellaneous - 2 

549 

Balance 1,051 
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WEATHER BUREAU. 

The publications of the Weather Bureau are not distributed by the Division of 
Publications. The following statement is furnished by an official of the Bureau 
specially charged with such work: 

Mr, Geo. Wm. Hill, 

Chief of Division of Puhlicaiions, 

U. S. Department of Agriculture , WaslUngton, D. C, 

Sir: In compliance with instructions in a letter from the honorable the Secre- 
tary of Agriculture, dated March 39, 1897, I have the honor to submit herewith a 
statement showing in detail the receipt and distribution of Weather Bureau pub- 
lications during the quarter ended June 30, 1897. 
Very respectfully, 

C. J. Jones, 

In Charge of Duitribution of Weather Bureau Publications, 
Publications received during the quarter ending June 30, 1897. 



Title of publicatiou. 



Monthly Weather Review, February , 1897 

Monthly Weather Review, March, 1897 

Monthly Weathtir Review, April, 1897 

Instructions to Voluntary Observers, 1897 

Washington Daily Weather Maps 

Climate and Crop Bulletins 

Climate and Crop Bulletins, 1896, bound 

Weather Bureau Bulletins, 11 to 2(», inclusive, bound 

Daily River Stages, Part V, bound 

Charts of River and Flood Service, by Park Morrill 



Number 
of copies. 

8,800 

3,800 

4,003 

5,0(10 

172,730 

54,783 

7 

ao 

149 
60 



Publications distributed during the quarter ending June 30, 1807, 



Title of publication. 



Annual Report of the Chief Signal Officer, Part 2, 1897 

Annual Report of the Chief Signal Officer, Part 2, 1889 

Annual Report of the Chief of Weather Bureau, 1891-92 (data vol. ) 

Annual Report of the Chief of Weather Bureau, 1893 (data vol. ) 

Annual Report of the Chief of Weather Bureau, 1894 (data vol.) 

Annual Report of the Chief of Weather Bureau. 1895-96 (data vol. ) 

Special Report of Chief of Weather Bureau, 1891 

Pamphlet Report of Chief of Weather Bareau, 1892 

Pamphlet Report of Chief of Weather Bureau, 1893 

Pamphlet Report of Chief of Weather Bureau, 1895 

Pamphlet Report of Chief of Weather Bureau, 1896 

Extracts, Annual Report of Chief of Weather Bureau, 1891 -92 

Extractjs, Annual Report of ('hief of Weather Bureau, 189:^ 

Extracts, Annual Report of C'hief of Weather Bureau, 1894 

Extracts, Annual Report of Chief of Weather Bureau, 18a>-96 

Weather Bureau Bulletin ''A"...: 

Weather Bureau Bulletin "B" 

Weather Bureau Bulletin "C" 

Weather Bureau Bulletin No. 3 

Weather Bureau Bulletin No. 5 

Weather Bureau Bulletin No. 9 

Weather Bureau Bulletin No. 10 

Weather Bureau Bulletin No. 11, Part III 

Weather Bureau Bulletin No. 12 

Weather Bureau Bulletin No. 13 

Weather Bureau Bulletin No. 14 

Weather Bureau Bulletin No. 15 (!kl edition) 

Weather Bureau Bulletin No. 16 

Weather Bureau Bulletin No. 18 

Weather Bureau Bulletin No. 19 

Weather Bureau Bulletin No. 2U 

(nimate and Health 

Description of C!loud Forms CTiarts 

Departures f rrmi the Normal Temperature and Rainfall, with Crop Yields in Nebraska 

A Weather Bureau Kite, iiamphlet 

Kite Exi)eriment at the Weather Bureau 

Experiment Bulletin No. 10 



Number 
of copies. 



2 
1 

7 

19 

15 

46 

6 

6 

6 

7 

18 

154 

11 

15 

420 

2 

3 

17 

1 

1 

7 

10 

12 

6 

23 

5 

14!) 

11 

11 

10 

73 

:« 

671 
3 

123 

90 

3 
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Publications distritnited during the quarter ending June 30, 1897 — Continaed. 



Title of publication. 



Instmctions to Voluntary Observers, 1898 

Instructions to Voluntary Observers, 1897 

Index to Monthly Weather Reviews and Annual Reports to 1889 

Injury from Frost and Methods of Protection 

Monthly Weather Reviews, bound 

Monthly Weather Review for February, 1897 

Monthly Weather Review for March, 1897 

Monthly Weather Review for April, 1897 

Monthly Weather Reviews of diflferent months and years, bound in i>aper 

Report of Climate of Colorado and Utah 

Report of Climate of Oregon and WashinGTton 

Rei)or t of the Point Barrow Expedition, oy Lieutenant Ray 

Pamphlet Report of the Secretary of Agriculture, 1895 

Pamphlet Report of the Secretary of Agriculture, 1896 

Statistics of State Weather Services 

Studies of Weather Tyi)es and Storms, Parts I and II 

Prof essional Papers of the Signal Service .. .'. 

What Meteorology is Doing for the Farmer 

Some Climatic Features of the Arid Regions 

Certain Climatic Features of the TwoDakotas 

Flood Charts 

Atmospheric Circulation in Tropical Cyclones, as shown by Movements of Clouds 

Weather Maps, Storms and Weather Forecasts 

Excessive Precipitation in the United States (extract from M. W. R. ) 

Charts of River and Flood Service, by Park Morrill 

Weather Bureau Bulletins, bound. Nos. 11 to 20, inclusive 

Dfuly River Stages, Part V, bound 

Cliniateand Crop Bulletins, bound, 1896 

Climate and Crop Bulletins, weekly 

Washington Daily Weather Slaps, daily 



Number 
of copies. 



77 

3,923 

2 

9 

13 

3,613 

3,610 

3,817 

4,150 

1 

1 

1 

2 

4 

3 

9 

4 

3 

29 

3 

53 

6 

2 

175 

60 

17 

84 

6 

53,483 

170,465 



REMARKS. 



The above-mentioned publications were distributed to colleges, libraries, volun- 
tary observers, Weather Bureau stations, foreign exchanges, and to persons 
making application for them from time to time. 

WOBK DONE IN BRANCH PRINTING OFFICE. 



The following statement shows the total number of envelopes, letter 
heads, cards, circulars, blanks, etc., printed under the 1,355 requisi- 
tions issued on the branch printing office from July 1, 1896, to June 
30, 1897 : 

Envelopes 804,500 

Letterheads 632,500 

Cards - 5,760,500 

Circulars 2,302,500 

Blanks 4,053,000 

Total 18,553,000 



BEPOBT OF THE CHIEF OF THE DIVISIOH OF ACGOUHTS AND 

DISBUBSEMENTS. 



u. s. departbfent of agriculture, 
Division op Accounts and Disbursements, 

Washington, D, (7., July 20, 1897. 

Sir: I have the honor to submit herewith a report of the operations 
of this division for the fiscal year ending June 30, 1897. 
Very respectfully, 

F. L. Evans, Chief, 
Hon. James Wilson, Secretary, 



WOBK OF THE TEAIt. 

PAYMENTS AND EXPENDITURES. 

Including the sum of $720,000 for^agricultural experiment stations. 
Congress appropriated to the United States Department of Agriculture 
for the fiscal year ending June 30, 1897, $3,168,532. 

While the appropriation for agricultural experiment stations is 
included in the act making appropriations for the Department of 
Agriculture, the money is paid quarterly directly to the 48 experiment 
stations, as provided by the act approved March 2, 1887. The expend- 
itures from this fund are, therefore, not considered in this report nor 
in the monthly financial statements issued from this office. 

Of the amount appropriated for the fiscal year 1897, $2,146,044.23 
was disbursed prior to July 1, 1897. There remained on that date 
unpaid bills aggregating $184,000. When these shall have been paid 
the total expenditures from the appropriations for the year 1897 will 
be, in round numbers, $2,330,000, leaving a final balance to return to 
the Treasury of about $118,000. The total amount paid out during 
the year was $2,306,365.36, including $1,488.10 for supplemental 
accounts of 1895 and $159,836.57 for those of 1896. 

Of the appropriations for 1897 there remained at the close of busi- 
ness on March 5, 1897, $1,120,493.44. Against this unexpended balance 
there were actual liabilities amounting to about $160,000, leaving an 
unencumbered or available balance on that date of $960,493.44. These 
liabilities included the purchase of supplies for the Weather Bureau 
stations practically to the end of the fiscal year, it being customary 
to purchase such supplies semiannually in advance. 
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The expenditures and balances on account of the several funds, as 
shown on March 5, 1897, are given in detail in the following table: 



Additional B^istwits in l&lxKr&torr- 
Fomitoro. oas«s KDd reinlrs. De- 
partment of Agriculture.- 

Lihrarr, Doparbmont of Asrlcal- 

Mnseum, Department uC AKrlcoi- 

Poata^, Dopartment at AiirtcDl- 

Contjageut eipsiiHeB. Dapartment 



C0ll6C__^ _„ 

InvestlgatiiiB 



IK B^jrlcnltnral Btatintle*. 



reign dpn 



Isror 



UnitS ISUit«s agricnltnral prnd- 
BoUui'fJil' ' i ti ve^f iK.i 

Bntomi-.l..iri."<l'in.- 

Beot'^f u\ ■ !■ 

Labors tor J- , Ihjparti 
Bent or buitdiDBl.'^ 



Denartment of ABricultsre 

6c.il iDvcstlratlons 

Bent of bufliiinK _ _. 

OrsHS HDd fomgo plant inveatiga- 

nber inTB»rigiitlona '.."... "! 

Agricnltorol experiment statlonn , 

Nutrition invesHgations 

Public road in^niriea 

FubUcntiunB. DeporlmeaC of Agri- 



Distribation of dociunentA-- 
Purdissa and distribution of -n 

□able seeds 

Balarim uid expeoseB, Bureao i 

Animal Indnatrr 

Hent of liuildlng 



)3ia.sen.(» 

18,000.00 



ia,ouo. 
im.rtio. 



15,»». 
31, MO. 

su.ooo. 



»■»;{' 



jii£,eaii-3S 

7.sJ»-rt 



13. DBS. ST 

H.»aes 



jenaerB ami lalorer-. 

Fuel, ilgbts. uud ropaire, leather | 

Bureau 

ContiDgent eipeoBeH, Weather | 

GtanaraleipenaeeVsateriBB;!!!"!!!; '"Ma.iM 1 
OeneralexpenBee, miBOBllBDiMnia... 4111,(01 / 



)t this amuaat,$T3>Ml0iB paid directl? from the TreMor; DepBrtment. 
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The statement of the appropriations for 1897, the amounts disbursed 
during the year, and the unexpended balances June 30, 1897, is as 
follows: 



Objects. 



^^ 



ro 



nons, 
18»7. 



Salaries, officers and clerks 

Messengers, laborers, and mechanics 
Additional assistants in laboratory . . 
Furniture, cases, and repairs. De- 



partment of Agriculture . 
dbri 



Library, Depai*tment of Agriculture 

Museum, Department of Agricul- 
ture 

Postage, Department of Agriculture 

Contingent expenses. Department 
of Agriculture 

Animal quarantine stations 

Collecting agricultural statistics 

Investigating foreign demands for 
United States agricultural prod- 
ucts 

Botanical investigations and experi- 
ments 

Entomolc^ical investigations 

Vejiretable pathological investiga- 
tions 

Rent of building 

Biological investigations 

Pomological investigations 

Laboratory, Department of Agri- 
culture 



Rent of building 

Adulteration of food 

Forestry investigations 

Experimental gardens and grounds, 

Dci)artment of Agriculture 

Soil investigations 

Rent of bunding 



$283,860 
20.000 
10,000 



100,000 
10,000 



i9,aio 

660 



Total. 



Amount of 
warrants. 



Amount dis- 
bursed. 



$313,860.00 11282,500.00 



12,000.00 
7,000.00 

3,000.00 
3,000.00 

25,000.00 
12,000.00 

> 110,000.00 



} 



4,000 

900 

7,500 



Grass and forage plant investiga- 
tions 

Fiber investigations 

Agricultural Experiment Stations. 
Nutrition in vestigations 



Public-road inquiries, 
^blicatic 
culture: 



D 



Publications, Department of Agri- 



Farfaers' bulletins 

Artists, draftsmen, engravers, 

etc 

Distribution of documents 

Purchase and distribution of valua- 
ble seed.s 

Salaries and expenses. Bureau of 

Animal Industry 

Rent of building 



Total 

WEATHER BUREAU. 

Salaries, Weather Bureau 

Temporary employment of messen- 
gers and laborers 

Fuel, lights, and repairs. Weather 
Bureau 

Contingent exjtenses, Weather Bu- 
reau 

General expenses, salaries 

General expenses, miscellaneous 

Total, Weather Bureau 

Grand total 



9,340 
660 



♦750,000 



50,000 

15,000 
5,000 



(M8,800 
1,200 



9,000.00 
5,200.00 

2,900.00 
1,790.00 

19,000.00 
6,000.00 

83,500.00 



12,972.46 
17,728.50 

18,800.00 

16,819.80 
4,803.47 

10,500.00 

12,402.75 

18,700.00 
' 10,000.00 

9,155.15 

4,500.00 

29,600.00 

12,100.00 

8,000.00 



15,000.00 
20,000.00 

20,000.00 

17.500.00 
6,000.00 

12,400.00 

20,000.00 

30,000.00 
10,000.00 

10,000.00 

5.000.00 

30,000.00 

15,000.00 

8,000.00 



70,000.00 60,400.00 



149,740 
800 



352,195 
365,037 



150,000.00 
} 650,000.00 



133,300.00 
579,264.61 



133,968.07 

1,774.46 
1,100.00 



!r 5n,774.46 



1,564,760.00 



I 150, 



540.00 



8,000.00 

8,000.00 
} 717,233.00 



883,772.00 



2.448,532.00 



146,700.00 

7,600.00 

7,400.00 
631,292.10 



1,359,439.00 



{ 



144,627.95 

415.65 

7,304.94 

6.904.16 
349.875.7:3 
377.576,71 



786,605.14 



Amount un- 
expended. 



$262,648.30 

19,865.36 

8,288.20 

8,782.98 I 
4,686.44 ; 
i 
2,889.60 i 
1,730.00 

17,875.60 

5,657.91 

77,113.63 



4,306.33 

12,618.33 
17,775.16 

17,413.75 

605.00 

16,305.32 

4,784.46 

2,550.48 

825.00 

6,466.76 

12,131.34 

18,977.33 

8,779.50 

605.00 

8,635.27 

• 4.136.00 

28,132.08 

11,373.22 

7,633.92 



41,247.27 

14,062.38 
4,694.57 



$21,211.61 

144.64 

1,711.80 

3,217.02 
2,314.66 

110.40 
1,270.00 

7,124.40 

6,342.00 

22,886.37 



5,691.67 

2,381.67 
2,224.84 

1,926.25 

55.00 

1,194.68 

1,215.65 

1,440.52 

75.00 

1,033.24 

7,868.66 

1,022.68 

560.50 

55.00 

1,364.73 

864.00 

1,867.92 

3,638.78 

366.08 



8,752.73 

937.62 
305.43 

17,031.93 

77,025.54 
100.00 



205,320.91 



5,112.05 

384.35 

795.06 

1.095.84 

2.319.27 

87.460.29 

97.166.86 



2.146.044.23 , 302,487.77 



*Of this amount, $720,000 is paid directly from the Treasury Department. 
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The following is a comparative statement showing the appropria- 
tions for 1897, the estimates for 1898, the amounts provided by the 
House bill, and the amounts recommended by the Senate Committee 
on Appropriations for 1898. The total amount appropriated for 1898 
was $14,370 more than that for 1897: 



Object. 



1897. I ^****- 



For salaries. 



Miscellaneous, namely: 

Collecting agricultural statistics 

Botanicaliuvestigations and experiments. . 

Entomological investigations 

Vegetable pathological investigations 

Biological investigations 

Pomological investigations 

Laboratory, division of chemistry 

Forestry investigations 

Experimental garden and grounds 

Soil investigations 

Grass and forage plant investigations 

Agricultural experiment stations 

Qaue^g streams, etc., by the Geological 

Survey 

Nutrition investigations 

Fiber investigations 

Public road inquiries 

Library of the Department 



Bulletins and reports 

Copies of Special Report on Diseases of the 
Horse 

Copies of Special RexK>rt on Diseases of Cat- 
tle, and Cattle Feeding 

Animal quarantine stations 

Museum 

Postage 

Furniture, cases, and repairs 

Contingent expenses 

Purchase and distribution of valuable seeds. 

Bureau of Animal Industry 

Total r 



Weather Bureau, namely : 

Salaries, office of Chief of Bureau. 

Fuel, lights, and repairs 

Contingent expenses 

General expenses 



Total, Weather Bureau 

Total, Department of Agriculture. 



1313,860 



110,000 
15,000 

:»,ooo 

^0,000 
17,500 
6,000 
12,400 
20,000 
30,000 
10,000 
10,000 
760,000 

4,500 
1.5,000 
5,000 
8,000 
7,000 
70,000 

42,500 

40,000 

12,000 

3,000 

3,000 

12,000 

25,000 

150,000 

650,000 



2,057,900 



150,540 
8,000 
8,000 

717,232 



$344,070 



110,000 
20.000 
20,000 
20,000 
22,500 
8,000 
12,400 
20,000 
25,000 
12,000 
10,000 
35,000 



15,000 
5,000 
8,000 
7,000 

80,000 



1888. 



12.000 

3.000 

3,000 

10,000 

25,000 



675,000 



$316,100 



110,000 
15,000 
20,000 
20,000 
17,500 
6,000 
12.400 
20,000 
25,000 
10.000 
10,000 

750,000 



15,000 
6,000 
8,000 
5,000 

65,000 



12,000 

3,000 

3,000 

9,000 

20,000 

120,000 

675,000 



1.157,900 1 1,955,900 



$319,800 



110,000 
17,500 
20,000 
20.000 
20,000 
8,000 
12,400 
20,000 
25,000 
10,000 
10,000 

755,000 



15,000 
5,000 
8,000 
7.000 

70,000 



12,000 

3.000 

8,000 

9,000 

25,000 

150,000 

675,000 



1.50.610 
8,(X)0 
8,000 

717,162 



883.772 



3,^5,532 



883,772 



150,540 
8.000 
8.000 

717.162 



2,009,900 



150,540 
8,000 
8,000 

717,168 



883.702 



2,385,742 i 3,155,702 



883,702 



3,212,902 



The appropriations of the Department for 1897, arranged in three 
divisions, are shown below, with the amounts ai)propriatod and dis- 
bursed on account of each, viz: 



Divisional 

Bureau of Animal Industry 
Weather Bureau 

Total 



Amount ap- 
propriated. 

$914. 760 
650,000 
883.772 



2,448,532 



Amount 
disbursed. 



$786,564.63 
5?2.874.46 
786,005.14 



2,140,044.23 



ESTIMATES OF APPROPRIATIONS. 



The estimates of appropriations for the year ending June 30, 1897, 
were i)repared, as usual, in this office, based upon recommendations 
submitted by chiefs of bureaus and divisions of the Department, and 
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after approval by the honorable Secretary were transmitted to the 
United States Treasury, as required by law. A carefully prepared 
statement of all variations and new items, with full explanation 
thereof, was furnished to the Committees on Appropriations and 
Agriculture. Congress appropriated 177,160 more for 1898 than wap 
estimated for by the Department. This difference is partly explained 
by the fact that no amount was included in the estimates for that 
year for the ** Purchase and distribution of valuable seeds." Con- 
gress, however, appropriated for this purpose 1130,000, requiring the 
Secretary of Agriculture to expend not less than the sum of $110,000 
in the purchase of seeds, leaving but $20,000 for all other expenses in 
connection therewith. 

The estimates provided for $24,790 more for statutory salaries than 
was subsequently appropriated; $1,000 more for "Furniture, cases, 
and repairs;" $5,000 more for ** Botanical investigations and experi- 
ments;" $5,000 more for " Biological investigations ;" $2,000 more for 
'*Soil investigations;" and $15,000 more for "Publications." The 
estimates provided for a library division, with statutory salaries for 
six persons, amounting to $6,960. This provision was favorably con- 
sidered by Congress, and the Library Division has been established. 
Seven thousand five hundred dollars of the increase recommended in 
statutory salaries for 1898 by the Secretary was intended to provide 
for an addition to the salaries of certain chiefs and assistant chiefs of 
divisions of $500 and $200, respectively, the recommendation being 
submitted in the interest of equity and in order to place chiefs of the 
Department of Agriculture upon an equality with scientific experts in 
other branches of the Government service and in universities and 
colleges. 

All the bureaus and divisions of the Department have statutory 
salary rolls, except the Office of Agricultural Experiment Stations, the 
Divisions of Public Roads and of Fiber Investigations. Salaries of all 
persons engaged in these three offices are paid from the lump sums 
appropriated thereto, and are arbitrarily fixed by the head of the 
Department. The statutory rolls and the amounts appropriated for 
each appear in the following statement: 

Oflaceof the Secretary $94,340 

Division of Accounts 16, 300 

Division of Publications.- 8,300 

Docament and Folding Boom _ 7, 040 

Division of Statistics 35,100 

Division of Botany 8,800 

Division of Entomology. . 9, 500 

Division of Biological Survey 10, 060 

Division of Pomology. 6, 500 

Division of Vegetable Physiology and Pathology 6, 500 

Division of Chemistry _ 17,100 

Division of Soils... 5,300 

Division of Agrostology 8, 100 

Division of Forestry 8, 520 

£bq)eriniental gardens and grounds 2, 500 

Museum 2,400 

Bureau of Animal Industry 67, 440 

Total - 313,860 

Salaries, Weather Bureau 150,540 

Grand total ' 464,400 

AGR 97 7 
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UNEXPENDED BALANCES OF APPROPRIATIONS. 

The unexpended balances of the appropriations for the year ending 
June 30, 1895, were carried to the surplus fund and covered into the 
Treasury on June 30, 1897, as provided by law. The balances of the 
appropriations for 1896 will be available for return to the Treasury 
on June 30, 1898, when there will remain slightly less than $490,000. 
The final balance for the year 1895, $485,884.62, is substantially the 
sum estimated in the report of this office for 1896, which provided in 
round numbers for $486,000. 

PROCEEDS OF GOVERNMENT PROPERTY. 

The following statement includes all sums of money received in 
this office during the year from the sale of Government property of 
every description, including card index of the agricultural experi- 
ment stations and certain Weather Bureau publications, and from 
seacoast telegraph line receipts, amounting to $6,230.87. These sums 
were deposited in the Treasury and carried to the proper funds, as 
required by law: 

Condemned property $1,884. 87 

Card index 127.25 

Publications 104.28 

United States seacoast telegraph line receipts . 4, 114. 47 

Total 6,230.87 

WEATHER BUREAU TELEGRAPH SERVICE. 

The amount paid for telegraph service by the Weather Bureau for 
the year 1897 was $151,000. 

NUMBER OF ACCOUNTS PAID, REQUISITIONS AND AUTHORIZATIONS 

ISSUED, CHECKS DRAWN, ETC. 

During the year 14,876 accounts were received, audited, and paid, 
including supplemental payments for 1895 and 1896, and bond-aided 
accounts settled at the Treasury, as follows: Divisional, 4,464, amount- 
ing to $830,720.71; Bureau of Animal Industry, 3,027, amounting to 
$625,133.58; Weather Bureau, 7,385, amounting to $850,511.07; total 
amount, $2,306,365.36. In settlement of these 23,532 checks were 
Irawn in and issued from this office, largely on New York for the 
convenience of payees. With a view to expediting the settlement of 
3laims and for the further accommodation of agents and others in the 
^Vest doing business Mith the Department of Agriculture, this office 
^as r^^'^^tly r jATi^d an account with the subtreasury at Chicago. 

N' '»"- . "'sitio^w were drawi* '"'^ he United States Treasury 

'>L h ^j^iv,5c*tin^ *«2,315,928.6^ *"'> se^*^^l^"^^nt of all claims 






^* •• "I r b, 






' \ 



c ■' ^ % ■ ' — . -- --.r ^, . in^ x^ ^lar con- 
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The number of requests for passenger transportation issued to offi- 
cers and agents of the Department traveling on official business was 
1,294. 

The number of requests drawn on the Quartermaster-General for 
transportation of Grovernment property was 1,545. 

MONTHLY CHECK STATEMENTS. 

The monthly check statements rendered by the Treasury and sub- 
treasury at Washington and New York have been carefully compared 
and verified in this division and so certified. During the year four 
checks were lost in the mails. In the case of a lost check it is pro- 
vided that a duplicate may be issued after the expiration of six 
months, by the owner complying with certain regulations prescribed 
by the Treasury. 

QUARTERLY SETTLEMENT OP ACCOUNTS. 

The accounts of this Department are required to be rendered to the 
United States Treasury by the 10th day of the month following the 
end of the quarter. They have invariably been submitted in advance 
of that date, thus securing prompt consideration by the accounting 
officers. The accounts of the Department for the first three quarters 
of the year have been audited and certified as correct, while those for 
the fourth quarter are now in course of settlement. 

STATEMENT TO CONGRESS OF ANNUAL EXPENDITURES. 

A report in detail of the expenditures of all appropriations for the 
last preceding fiscal year, including the names of all persons employed 
and the sums paid to each, was prepared in this office and transmitted 
to Congress Last fall, in compliance with the law. These annual 
reports of detailed expenditures of the Department are subsequently 
printed by order of Congress. 

ANNUAL SUPPLIES. 

The advertisement soliciting bids for annual supplies to be furnished 
this Department during the fiscal year 1897 was issued on April 6, 
1896, and the bids received thereunder were opened on the 7th day 
of the ensuing month by the board of award appointed by the Secre- 
tary of Agriculture for the purpose. The board, after duly consider- 
ing and tabulating all bids received, submitted its recommendations 
to the Secretary of Agriculture. These were approved by him and 
referred to the Treasury for final action, in compliance with the act 
amending section 3709 of the Revised Statutes. After the recom- 
mendations of this Department had been approved and returned by 
the reviewing board of the Treasury contracts were awarded by the 
Department of Agriculture at rates generally lower than those for the 
preceding year. These contracts were secured by a bond in each case 
in a sum determined by the amount of the award. All supplies used 
by this Department are, as far as practicable, secured by competitive 
bid, at the lowest obtainable prices combining economy and excel- 
lence of quality. Contracts for annual supplies for the year begin- 
ning July 1, 1897, have been entered into on terms and at prices fully 
as favorable as those of last year. The price of ice is 3 cents higher 
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per 100 pounds, but all items of fuel range lower than last year. 
Should the entire quantity of coal estimated for for the ensuing year 
be purchased, the difference between the price paid last year and 
that to be paid under the contract for the ensuing year will amount 
to over $800 in favor of the latter year. 

In the report of this office for 1896 attention was invited to the 
delay, without any apparent advantage accruing to the Government, 
occasioned by the present plan of referring all bids to the Treasury 
for review and approval, under the act of January 27, 1894. This 
plan is clearly not in the interest of the Department, and in many 
cases works a hardship to the contractor. Contracts entered into at 
an earlier date than that which is possible under tlie present system 
would result in better prices to the Government on certain classes of 
supplies. If the Treasury Department were authorized to make con- 
tracts for the furnishing of fuel and ice to all the Executive Depart- 
ments and their subordinate branches in the District of Columbia at 
uniform prices, a large annual saving would result to tlie Govern- 
ment, and the effect would be to correct the present tendency to 
combination on the part of dealers in those wares. 

LEGAL PAPERS, AND RECOMMENDATION FOR THE APPOINTMENT OF A 

LAW CLERK. 

Experience has shown that a great advantage is to be derived by 
having contracts, agreements, leases, authorizations, and similar 
papers confined to the fiscal year in which they are in effect. This 
has finally been accomplished and has resulted in a saving of labor, 
in greater accuracy, and in the avoidance of many annoying details. 
All leases are drawn to be renewable at the end of each fiscal year. 
In this connection attention is invited to the urgent and daily increas- 
ing demand for the services of a law clerk in the Department of Agri- 
culture. The other Executive Departments are fully provided with 
legally trained assistants, to whom are referred all questions of a tech- 
nical nature. Legal papers, such as contracts, leases, agreements, 
bonds, etc., are now prepared in this division and the legal corre- 
spondence of the Department conducted tlierefrom, adding greatly to 
the labor and responsibility of its officers. It is earnestly recom- 
mended, therefore, that a law clerk be provided and placed in charge 
of the legal business of the Department, wlio, in addition to being a 
graduate of a school of recognized standing, should be well informed 
on the general practice of law, on the construction of the Statutes, 
and be familiar with the decisions of the Comptroller and the several 
Auditors of the Treasury. Such a person may possibly be obtained 
from the eligible register of the Civil Service Commission. 

APPROPRIATIONS TO PROVIDE FOR EXPERIMENT STATION CARRIED 

TO SURPLUS FUND. 

The act making appropriations for this Department for the fiscal 
year ending June 30, 1891, provides the sum of $20,000, to "enable 
the Secretary of Agriculture to prepare such portions of the Arling- 
ton estate, not exceeding 80 acres in extent, as may be assigned to 
him by the Secretary of War, as an experimental station, and for 
expenses incurred in removing the present experimental station of 
the Bureau of Animal Industry to said estate." In view of section 5 
of the act of June 20, 1874, chapter 328, this appropriation had been 
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regarded as coming within the term "permanent specific appropria- 
tions " of said act, and the account has accordingly been kept open 
on the books of this Department. The departmental construction is 
confirmed in a letter from the Attomey-Greneral, dated May 16, 1893. 
A recent letter from the Comptroller of the Treasury, however, 
informs this ofiice "that the entire amount of this appropriation, 
$20,000, no part of it having been used, was, on June 29, 1895, carried 
to the surplus fund by the Secretary of the Treasury." In conse- 
quence of this action the appropriation is no longer available for the 
purposes specified in the original act; and the account has been 
closed on the books of this Department, to make them correspond 
with the books of the Treasury. 

BUILDINGS RENTED BY THE DEPARTMENT IN THE DISTRICT OF 

COLUMBIA. 

The location, annual rental, and use of the various buildings under 
lease by this Department in the District of Columbia during the year 
1897 are shown in the following statement: 

No. 1362 B street SW., Bnrean of Animal Industry laboratory $1, 200 

No. 1364 B street SW., chemical laboratory 900 

No. 212 Thirteenth street S W. , offices and laboratories 660 

No. 214 Thirteenth street SW. , offices and laboratories _ 660 

Bennings , D. C. , Bureau of Animal Industry Veterinary Experiment Station . 600 

Total 4,020 

STATIONS UNDER LEASE BY THE DEPARTMENT OUTSIDE OF THE 

DISTRICT OF COLUMBIA. 

Below is £C list of the Bureau of Animal Industry and Weather Bureau 
stations under lease by the Department of Agriculture, outside of the 
District of Columbia, for the fiscal year 1897. 

BUREAU OP ANIMAL INDUSTRY. 

The Bureau of Animal Industry stations, with location and annual 
or monthly rental, are as follows : 

List of premises leased by Bureau of Animal Industry. 



Place. 



Baltimore, Md 

Bethesda, Md 

Boston, Mass 

BuflFalo,N.Y 

Chicago,Ill 

Do 

Garfield, N.J 

Indianapolis, Ind . . . 
Kansas City, Kans . . 

Kansas City, Mo 

Littleton, Mass 

EastSt.Lonis,m... 
NewYork,N.Y 

Do 

Norfolk, Va 

San Francisco, Cal.. 
South Omaha, Nebr . 

St. Joseph, Mo 

St. Denis, Md 



Location. 



215 St. Panl street. 



21 Doane street 

3»5Ellicott street.. 
4193 Halsted street. 
Exchange Building. 



Stock Yards 

7 k South James street 

Live Stock Exchange Building. 



St. Clair County 

509 West Pif ty-ninth street. . 

18 Broadway 

70 Plume street 

87 Flood Building 

Over Packers* National Bank. 
Buchanan County 



Rental 

per 
month. 



a|125.00 
50.00 
40.00 
25.00 
225.00 
15.00 
al,200.00 
10.00 
45.00 
15.00 

a2S0.00 
29.25 
14.00 

a500.00 
12.00 
20.00 
60.00 
12.50 

a225.00 



a Per annum. 
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BBECTION AND COST OF BUILDING FOR PRESERVATION OF PUBLIC 

RECORDS. 

The act making appropriations for the fiscal year ending June 30, 
1897, provides, in the fund for *' Furniture, cases, and repairs," *'that 
not more than $3,000 of this amount may be used for the erection of 
a fire-proof building or vault for the protection and preservation of 
the public records of the Department of Agriculture and certain valu- 
able specimens." In compliance with this provision, a building was 
erected in the fall of 1896 in a suitable plot of ground directly in the 
rear of the main Department building, and disconnected from all 
the buildings on the reservation. This building is substantially con- 
structed of brick, with slate roof and concrete floor, is 25 by 50 by 15 
feet in the clear. The windows and door are protected by iron shutters, 
while over 6,000 feet of shelving are provided for the accommodation 
of public records and valuable specimens. The capacity of the build- 
ing is sufficient, and will answer all purposes for which designed for 
years to come. The entire cost of the building was $1,650.66. 

SPECIAL ACT RELATING TO ADDITIONAL COMPENSATION. 

The attention of the honorable Secretary is specially invited to the 
provisions of section 2 of the act making appropriations for the 
Department of Agriculture for the fiscal year ending June 30, 1883. 
The section reads as follows: 

That no part of the money herein or hereafter appropriated for the Department 
of Agriciiltnre shall be paid to any i)erson, as salary or compensation, receiving at 
the same time other compensation as an officer or employee of the Gtovemment. 

It may be proper to state that the passage of this section was due 
to the transaction of a former officer of the Department who, at the 
time," was in receipt of three distinct salaries from the Gk)vemment. 
The circumstances surrounding the enactment of this law make its 
continued application peculiarly inequitable and discriminative. It 
applies only to the Department of Agriculture, and debars it from 
advantages and privileges enjoyed by the other Executive Depart- 
ments; it seriously militates against the interests of the Government 
by prohibiting the employment of certain technical and expert labor 
that could be employed under the terms of the general law on the 
subject, and it imposes a hardship on the disbursing officer of the 
Department without furnishing any safeguard for his protection. 

By the repeal of this section the Department of Agriculture would 
be placed on the same basis concerning the question of "additional 
compensation," and would be held by the same statutes which govern 
other Departments of the Government on the subject. This special 
act should be repealed or modified, or made to apply to all the Depart- 
ments alike. 

REVIEW OF WORK. 

Of the large number of intricate accounts received, audited, and 
paid in this office during the last year all but a few have passed the 
accounting officers of the Treasury. When these shall have been cer- 
tified, the books of this division will present a clean balance sheet to 
date, without a deficiency in any of the appropriations during the 
administration of the present chief of the Division of Accounts and 
Disbursements. 
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The present system of accounting by the Treasury is exceedingly 
rigorous in its strict application, demanding, on the part of disburs- 
ing officers, the utmost care, closest attention, and unjdelding enforce- 
ment of the regulations, to avoid disallowances by the accounting offi- 
cers of that Department. It is hoped that by the same methods now 
prevailing in this office, supplemented by the cooperation of the head 
of the Department, the record which has been established for the 
careful rendering of its accounts may be indefinitely continued. 
The work of the Division of Accounts and Disbursements is up to 
date, and the large volume of business transacted during the year 
has been disposed of in a most acceptable manner, as shown by the 
official records, while the employees of the division have fully main- 
tained the high standard of efficiency which has marked their work 
in the past. 

THE ACCOUNTS FOR THE FISCAL YEAR 1895 FINALLY CLOSED/ 

The accounts for the fiscal year ending June 30, 1895, having been 
finally closed and the balances of the appropriations carried to the 
surplus fund, the following statement of the appropriations, disburse- 
ments, and unexpended balances for that year is appended, being a 
continuation of the detailed statement submitted in the report of this 
office for 1895: 



Objects. 



Salaries, of&cers and clerks 

Messengers, laborers, mechanics, etc 
Additional assistants in laboratory. 

CoUectinfi' agricultural statistics 

luvestigs^ng foreign demands for 
United States agricultural prod- 
ucts 

Botanical investigrations and experi- 
ments 

Investigating the history and habits 

of insects 

Cotton bollworm 

Investigations in omitholc^ry and 

mammalogy - 

PomologicaTmf or mation 

Microscopical investigations 

Vegetable XMithological investiga- 
tions and experiments 

Laboratory, Department of Agri- 
culture 

Rent, laboratory buildings 

Investigation of soils 

Adulteration of food 

Fiber investigations 

Report on forestry 

llustrations and engravings 

Hirchase and distrioution of valu- 
able seeds 

««rmer8' bulletins 

Printing 

Document and folding room 

''^'Derimental gardens and grounds, 
• '«"*ellaneou8 expenses 

a... 

tS.VLSQ\AMJ 

^ostage 

Nutrition in « .^ouigu. 
\)ntingent expensOi 
i^cricuitural experim^* .uationi 
nquiries re'** *inj '* pu uuo road< 



$219,876.16 

20,ono.oo 

10,000.00 
100,000.00 



10,000.00 



Appro- 
priations, 
1806. 



17,800.00 
2,500.00 



6,000.00 

900.00 

3,000.00 

5,000.00 



130,000.00 

30,000.00 

5,400.00 



11,000.00 
18,500.00 



Total. 



$249,876.16 



* 110,000.00 



} 



ffot nrt 101 



30,000.00 

20,300.00 

17,500.00 
5,000.00 
2,000.00 

20,000.00 

14,900.00 

5,000.00 
^,000.00 
.K ono 00 

... ,v\ or 



Amount 

of 
warrants. 



$206,000.00 

96,119.92 

25,685.80 

17,000.00 

15,526.36 

5,000.00 

800.00 

19,255.64 

11,119.23 

3,978.81 

20,012.18 

9,430.00 

on itofl o 
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1A 11. 


im\jsA^. <A 


' Of 


MOO. 70 


i,oOif.or 


963.20 


»,ooo.a 


»00.00 


0,000.0' 


jOO.OO 


«,000.ft 


X, 409. 88 


5,000.0' 
n nno '^ 


4,928.2P 

' nan m 



Amount 
disbursed. 



f $181,116.21 
15,388.62 
8,086.89 
88,584.78 



{ 



-r 



.tAvnlo 



6,540.94 

25,605.30 

16,666.46 
166.41 

15,526.36 

4,920.23 

313.87 

19,063.69 

2,551.87 
900.00 
2,666.32 
4,992.31 
3,973.81 
19,906.28 
9,114.71 

^,877.16 

ifi,7a9.65 

.928.34 



,889.73 

,962.27 

< 963.20 

65.00 

s/46.d0 

t), 462. 79 

'MI28.22 

«' 66 

• -O.80 
™ r 



Amount 
unex- 
pended. 



$38,760.95 

4,611.88 

1,014.11 

U, 416. 27 



8,460.06 

4,804.70 

1,143.64 
2,338.60 

1,973.66 

79.77 

1,686.13 

966.81 

8,448.13 



483.68 

7.60 

1,096.19 

91.77 

5,886.20 

40,122.84 

4,260.35 

471.66 

883.17 

4,195.11 

1,736.78 

1,110.27 

2,047.78 

86.80 

4,285.00 

263.70 

4,647.21 

71.78 

3,006.84 

8,811.20 
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Objects. 



Irrigation inyeetigations 

Qtxarantiiie stations for neat cattle . . 

Salaries and expenses, Borean of 
Animal Industry 

Rent of laboratory. 

Additional temporary compensa- 
tion to Chief of Bnreaa 

Total 



1778,800.00 
1,200.00 

1,000.00 



WSA4*HEB BUBXAU. 

Salaries 

Temporary empio]nnent of mes- 
sengers and laoorers 

Fuel, lights, and repairs 

Contingent expenses 

Oeneral expenses, salaries 

General expenses, miscellaneous 



Total, Weather Bureau. 
Qrand total 



Appro- 
priations, 
1806. 



165.106.78 
800.00 



347,106.00 
347,838.06 



Total. 



16,000.00 
12,000.00 



800,000.00 



1,628,476.16 



! 



165,904.78 

8,000.00 
10,000.00 

} 094,583.06 



878,488.84 



*2, 506,915. 00 



Amount 

of 
warrants. 



14,021.16 
6,262.17 



535,290.18 



147,800.00 

7,800.00 
5,250.00 

661,779.64 



Amount 
disbursed. 



$3,904.88 
6.262.17 

531,828.38 
1,200.00 

1,000.00 



1,200,338.44 



146,150.95 

790.50 

7,089.67 

4,960.30 

337.665.86 

824,085.48 



820,601.94 



2,021,080.38 



Amount 
unex- 
pended. 



$2,006.12 
5,787.88 

265,971.62 



428,137.72 



18,945.83 

9.41 

960.33 

5,049.61 

9.529.14 

23,252.58 



57,746.90 



485,884.62 



* Including $7,891.94, or thirty -eight three hundred and sixty-flfths of the amount for statutorv 
salaries of tne year 1894. The act making appropriations for 1895 was not approved until 
August 8, 1894, making it necessary to contmue the appropriations for 1894 to the latter date. 



TABLB OF WEATHER BUREAU TELEGRAPH RATES. 

It is deemed exx)edient to include in this report the following table 
of rates for telegraph service for the Weather Bureau over Western 
Union, International Ocean, Postal Telegraph-Cable, and Pacific Pos- 
tal Telegraph-Cable Companies' lines for the fiscal year ending June 
30, 1898. These rates are the same as for 1897 and have remained 
practically unchanged for several years past. The rates are fixed by 
the Secretary of Agriculture, by agreement with the companies per- 
forming the service: 
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BEPOBT OF THE EHTOMOLOOIST. 



U. S. Department of Agriculture, 

Division of Entomology, 
Washington, D, C, July 29, 1897. 

' Sir: I submit herewith an executive report covering the operations 
of the Division of Entomology for the fiscal year ending June 30, 1897, 
dividing it, in accordance with the directions contained in your circu- 
lar letter of June 21, into the following sections: 

(1) A brief report of the operations carried on during the fiscal 
year 1897. 

An outline of proposed work for the fiscal year 1898. 
Suggestions as to work for the fiscal year 1899, for use in prepar- 
ing estimates. 

Respectfully, L. O. Howard, 

Entomologist, 
Hon. James Wilson, Secretary. 



(2) A 

(3) Si 



WOBK OF THE TEAR. 

The amount appropriated by Congress for entomological investiga- 
tions (aside from the salaries provided for by the statu torj'^ roll) was 
$20,000. Of this amount there was expended the sum of 119,114.76, 
leaving an unexpended balance, which was covered into the Treasury, 
of $885.24. The main items of expense may be grouped as follows: 
Salaries of investigators and other employees, stationed for the most 
part in Washington, D. C. , $13,355. 70; salaries of field agents, $958.07 ; 
miscellaneous office supplies and expenses, $3,371.43; traveling 
expenses, $1,429.56. Of the salaries for investigators and other 
employees the amount expended for scientific assistants has been 
$9,695.70, and for clerical and other assistants $3,660. 

The work of the division may be classified, as in former years, under 
the following heads: 

(a) Investigations upon specific injurious insects or groups of 
insects. 

7>) Experiments with insecticides and insecticide machinery. 
[c) Determination of specimens sent in by the entomologists of the 
State experiment stations and by other workers. 

d) General investigations of the life histories of injurious insects, 
e^ Work on geographic distribution of injurious insects. 
) Bibliographic work. 
Preparation of circulars of information. 
Correspondence. 

Ill 
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{{) Mounting and preparation of specimens for permanent preser- 
vation. 

(j) Preparation and proof reading of bulletins and reports. 

(k) Work upon the exhibit of insects for the Nashville Exposition. 

Briefly summarized, the work of the division under each of these 
heads has been as follows: 

(a) The investigation of the San Jose scale, mentioned in the last 
two annual reports, was practically completed with the publication 
of Bulletin No. 3, new series, issued during the fiscal year 1896. 
Some supplementary investigations were made, however, during the 
fiscal year 1897, but these related principally to the spread of the 
species, the life history having already been fully ascertained and the 
best remedies determined. Very many new localities in the Eastern 
States have been found, but in this line of work the State experiment 
stations have shown great interest and have practically taken the 
investigation into their o^vn hands, as seems eminently proper. Never- 
theless, accurate records are kept at the office, so that at any time a 
supplementary bulletin may be published. The State experiment 
station workers, as well as fruit growers, however, have found great 
difficulty in distinguishing between the San Jose scale and several 
closely alUed species which occur upon fruit trees. The result has 
been that this office has been kept busy by requests from such per- 
sons for the examination of scale insects sent in in order to decide 
their identity. There has, therefore, been prepared during the year 
a technical bulletin entitled "The San Jose Scale and its Nearest 
Allies; a Brief Consideration of the Characters Which Distinguish 
these Closely Related Injurious Scale Insects." It has been the aim 
in this bulletin to display by exact contrast the distinguishing charac- 
ters of these allied species, so as to enable all entomologist as well 
as other persons who have access to a compound microscope to deter- 
mine definitely whether or not the specimen before them is the San 
Jose scale. 

The Mexican cotton-boll weevil has again attracted comparatively 

little attention. An agent spent some time in the field in the autumn 

of 1896, and it was found that owing to the extreme drought of the 

preceding summer comparatively little damage had been done by 

this insect, and it had not seriously exceeded the boundaries of spread 

as laid down in the fall of 1895. In the spring of 1897 the same agent 

isited infested points and later went to Mexico for the purpose of 

studying the insect in its original home, particularly for the purpose 

' ascertaining whether parasites exist there which could be imported 

■•'O Texas with benefit. 

^he investigation of the insects of the household, mentioned in the 

-^ot report, was duly completed and the results published in Bulletin 

* V 4, new series, of the rii vision. There was a great demand for this 

..ji^fis and the r'^i^i'^t g practically exhausted. The same may be 

.^ r iiii>fi7 ^ ^w series, a report upon insects affecting 

•• • •i^^'^n of which has been exhausted for some 

* "'^en ordered to fill the constant demand. 

"J- .ocigt jion connected with household insects 

- • » «^ of a low degree of temperature upon insects 

>»e kindness of one of the cold-storage com- 
.ii iog V ^re afforded and the exact degree 
.^p'^^'^ np^nf^an'' nsects affecting woolen 
•' ■— 1*^ i'^M5tive, was definitely 
-ju ' ^ <. r\ti,yr R^rips. The 
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results of this investigation indicated the possibility of a very consid- 
erable saving to cold-storage companies and consequent possible 
reduction in the charges for storing goods through the summer months. 

The investigation of the general subject of insects injurious to shade 
trees in cities and towns has been continued . Two preliminary papers 
have been published in the Yearbooks of the Department for 1895 and 
1896, and in Bulletin No. 5, technical series, published in May, 1897, 
is given an account of the principal factors which brought about the 
almost total disappearance of tussock moth larvje on the shade trees 
in the city of Washington during the summer of 1896. The investi- 
gations upon which this bulletin is based were made almost entirely 
during the fiscal year, and the bulletin is, in fact, a typical study of 
the sudden interruptions, by parasitism, which so frequently occur with 
many injurious outbreaks of insects of economic importance. A gen- 
eral report is under way. 

The investigation of insects affecting stored foods, mentioned in 
previous reports, is making progress. New discoveries have extended 
its scope, and several of these have been reported upon in Bulletin No. 
8, new series, entitled "Some Little-known Insects Affecting Stored 
Vegetable Products," published in March, 1897. A chapter on insects 
affecting cereals and other dry vegetable foods was published in Bulle- 
tin No. 4, new series, and a Farmers' Bulletin on insects injurious to 
stored grain has also been published. 

Considerable time was spent during the year in preliminary work 
upon a general popular bulletin, to be arranged in encyclopedic form, 
on the principal injurious insects of the United States. This work 
has consisted largely in the preparation of illustrations, since it is 
desired to have it as fully illustrated as possible. Further, in connec- 
tion with this work, sundry investigations have been carried on con- 
cerning certain insects affecting garden crops, and a preliminary paper 
upon the two imported asparagus beetles was published in the Year- 
book for 1896. 

The preparation of the extended report on insects affecting citrus 
fruits and fruit trees, mentioned in the last two consecutive reports, 
has been interrupted, temporarily at least, and very much to my 
regret, by a serious breakdown in the health of the investigator in 
charge of the work. The date of its completion, therefore, can not 
be approximated. 

The division has devoted some time during the year to the considera- 
tion of the dangers of the importation of new insect pests from abroad. 
Early in the fiscal year there was published a technical bulletin entitled 
"Some Mexican and .Japanese Injurious Insects Liable to be Intro- 
duced into the United States," and the Entomologist prepared and 
delivered an address before a convention of horticulturists, nursery- 
men, and entomologists, held in Washington in March, 1897, on the 
subject of the desirability of an inspection system against foreign 
insects, in which he considered at some length the injurious species 
which may at any time be brought by commerce into the United 
States. The convention before which this paper was read was a large 
and representative one, and the main result of the meeting was the 
drafting of a bill providing an inspection system, which was placed in 
the hands of Congress. The National Nurserymen's convention, held 
in St. Louis in .Tune, decided upon a bill of a somewhat similar nature 
and urged its passage upon Congress. 

The occurrence during May, 1897, of two broods of the periodical 
cicada has caused a very considerable demand for information regard- 
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ing this insect. Circulars were sent early in the season to all the 
localities in which this insect would probably appear, and accurate 
information regarding the distribution of the two broods has been 
gained. Work was begun upon a complete account of the life history 
and distribution of this insect, such as has not before been published. 
It will form an elaborate revision of Bulletin No. 8, old series. 

Apropos to the investigation of the Mexican cotton-boll weevil, new 
observations were made upon insects affecting the cotton plant, and a 
chapter upon cotton insects was prepared for the Handbook of Cotton 
Culture, published by the Office of Experiment Stations. This chapter 
was subsequently revised and published as Farmers' Bulletin No. 47. 

During the summer of 1896 reports of grasshopper injury in 
Nebraska and adjoining States were received with such frequency 
that a special agent was employed for two months to make a tour of 
investigation, liis report being published in Bulletin No. 7, new series. 

The technical work of the division, aside from that reported upon 
in the two technical bulletins already mentioned, is comprised in a 
revision of the parasitic flies of tlie family Tachinidje in North Amer- 
ica, which has been completed and is now in the hands of the Division 
of l^ublications. Two other monographic works are approaching 
completion. 

(6) A series of experiments 'svith new and old insecticides has been 
carried on during the year, principally with relation to their effects 
upon foliage of different plants under varying conditions. The 
assistant in charge of this w^ork visited California in the autumn of 
1896 for the purpose of studying the methods of insect control in that 
State, and has reported in brief in the Yearbook for 1896. In May of 
the present year, soon after the change of administration, the Ento- 
mologist was allowed to have constructed a gasoline motor spraying 
apparatus of the most approved type for experimental work. This 
apparatus, which embodies the latest ideas in spraying machinery, 
does excellent work and will enable the carrying on of important 
experiments. 

(c) The work of the division in the way of determining specimens 
sent in by the entomologists of the State experiment stations and by 
other workers in economic and systematic entomology continues to 
be veiy heavy. It was lioped that with the gi*adual increase of the 
libraries and collections of the State experiment stations tliis work 
would gradually become loss onerous. Instead, it seems to be increas- 
ing. Something over 6,000 insects were immed for such workers dur- 
ing the fiscal year, and this work consumes no small part of the time 
of four of the expert assistants, who are specialists in different 
orroups. 

'(/) General investigations of the life histories of injurious insects are 
^rried on in the insectary building and the adjoining garden plot. 
^11 iMT tlie fiscal year notes were recorded upon 502 species which had 

•' - >efore Ix^^n studied in the insectary. The catalogue numl>er 

"»* \\t^'p'»'i .o"i<i(n of Mi)unnf(2 pr 7<nr1i'>rl ■ iO'^ViA/l nr JuUC 30 1897, 

'xMv,/ii.i ^v.^/^ie*j^j *x» "itiii ^atii -jurious insects 

...^'1 s^i'^^'S, which w*»- "lly outlii . - le last annual 
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a whole now includes five published parts, covering in all 800 pages, 
and bringing the bibliography from the first published paper down to 
July 1, 1888. Through the United States Civil Service Commission 
an assistant has been especially appointed to prosecute this biblio- 
graphic work. He is engaged in cataloguing the literature of Amer- 
ican economic entomology from July 1, 1888, down to the close of the 
calendar year 1896. It is hoped eventually to publish this matter as a 
supplementary part to the bibliography already published, and there- 
after to publish annual supplements. There has also been prepared 
and published during the year a general index to the seven volumes 
of Insect Life, the periodical bulletin published by the division dur- 
ing the fiscal years 1888-89 to 1894-95. 

(g) Seven circulars of information concerning insects of prime eco- 
nomic importance were published during the year, and one of them, 
viz, that upon the Mexican cotton-boll weevil, in two supplementary 
editions — the one in Spanish and the other in German — for the benefit 
of cotton planters in south Texas who are unfamiliar with English. 
The demand for these circulars and -the frequent use which is made 
of them in correspondence amply justifies the continuation of the 
series. 

(h) The correspondence of the division was unusually heavy. Aside 
from many communications which were answered by circulars, 6,300 
answers to inquiries concerning injurious insects were sent out. 

(i) The connection between the Department of Insects of the 
National Museum and the Division of Entomology was explained in 
the last annual report, in which it was shown that the specimens pre- 
pared for permanent keeping are in the main deposited in the 
National Museum. The records for the fiscal year show an addition 
of 13,217 specimens to the collection, the larger share of which came 
through the Department of Agriculture and were deposited by the 
Division of Entomology, the majority of them having been mounted 
and prepared in this division. 

(i) The publications of the division for the fiscal year will be listed 
in the report of the chief of the Division of Publications. In addition to 
the seven circulars mentioned, there have been published five bulle- 
tins of the general series, three of the technical series. Part V of the 
Bibliography of American Economic Entomologj% the General Index 
to Insect Life, four articles in the Yearbook for 1896, and two 
Farmers' Bulletins, making a total of 1,362 printed pages. 

{k) The exhibit of insects at the Nashville Exposition is practically 
the same as that prepared during the two previous years for the 
Atlanta Exposition. It required some work, however, in the way of 
renewing damaged specimens and altering labels. One case of new 
material was added and an assistant was sent to Nashville for the 
purpose of installing the exhibit. 

PROPOSED WOBK FOB THE FISCAL YEAB 1898. 

The work along certain general lines indicated in the foregoing 
sections will be prosecuted. The Mexican cotton-boll weevil will be 
carefully watohed. Further efforts will be made to obtain Mexican 
parasites, and the supplemental circular will be issued if necessary. 
The investigation of insects injurious to shade trees, insects affecting 
stored foods, insects affecting citrus fruits, geographical distribution 
of injurious insects in this country, bibliographical work, experimen- 
tal work with insecticide machinery will all be continued. Another 
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investigation will be made upon the injurious grasshoppers of the far 
West. As explained in previous reports, it is impossible to anticipate 
the special subjects for investigations which it may at any time become 
necessary to undertake. The beginning of nearly every season brings 
some injurious species prominently to the front, and when this species 
has not already been investigated, new work must be begun. There 
has long been need of a complete practical bulletin on the subject of 
the Hessian fly. Aside from a short circular, nothing has been pub- 
lished by the Department concerning this insect since 1882. It is 
planned during the fiscal year to prepare such a bulletin, and the work 
has been placed in charge of Prof. Herbert Osbom, of the Iowa State 
Agricultural College. 

A similar work relating to the chinch bug is also a great desidera- 
tum. Such a work will also be prepared during the coming year, and 
it has been placed in the hands of Prof. F. M. Webster, of the Ohio 
State Agricultural Experiment Station. For several years there has 
been upon the roll of the division one of the best-informed men on 
matters relating to apiculture in the United States. He was the 
author of Bulletin No. 1, new series, entitled ''The Honey Bee: A 
Manual of Instruction in Apiculture," and has prepared a Farmers' 
Bulletin upon the same subject. By order of Secretary Morton the 
apicultural work of the division was stopped at the publication of 
Bulletin 1, and this assistant has recently been employed in other 
office work. It seems to the writer that experimental work in api- 
culture comes properly under the head of "Entomological investiga- 
tions," and while he does not deem it ^vise to recommend any consid- 
erable expenditure of the small fund appropriated for such investiga- 
tions in this way, he would be glad to institute, with the approval of 
the present Secretary, some experimental work in apiculture, utilizing 
the services of this assistant in its supervision. The honey producing 
industry is a large and growing one, and deserves some slight encour- 
agement of this sort at the hands of the Government. 

SXJGGESTIOXS AS TO WOBK FOB THE FISCAL TEAR 1890 FOB 

USE IN PBEPABIXG ESTIMATES. 

The services of an additional assistant, at, say, J5l,200 per annum, 
could be very profitably utilized in the general work of the office, and 
I respectfully recommend that in the estimates of the Secretary such 
an assistant be added to the statutory roll. In view of what has been 
said in the preceding paragraph, it would seem desirable that a spe- 
'^Hl a^^propriation of $2,500, for experimental work ^^ apiculture, be 
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Sir: I have the honor to present herewith the report of the Office 
of Experiment Stations for the fiscal year ending June 30, 1897. 
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A. C. True, Director, 
Hon. James Wilson, Secretary. 



WORK OF THE TEAR. 

SUPERVISION OF EXPENDITURES OF EXPERIMENT STATIONS. 

The second annual examination of the work and expenditures of 
the agricultural experiment stations, with special reference to the fiscal 
year ending June 30, 1896, was made during the past year in accord- 
ance with the authority conferred upon the Secretary of Agriculture 
by Congress, and a report of this investigation was prepared for trans- 
mission to Congress, as required by law. This report was published 
as Senate Document No. 137 (Fifty-fourth Congress, second session), 
and the copies assigned to this Department were distributed to the 
governing boards and officers of the experiment stations. The nature 
of the report and the general results of the investigation regarding 
the management and expenditures of the stations are indicated by 
the following statements, taken from the report: 

As was the case last year, the report is based on three sonrces of information, 
viz, the annual financial statements of the stations rendered on the schedules pre- 
scribed by this Department, the printed reports and bulletins of the stations, and 
the reports of officers of this Department who made personal examinations of the 
work and expenditures of the stations. 

While this is the second report of this character, it should be stated that owing 
to unavoidable delay in receiving the reports of the stations for the previous fiscal 
year it was impracticable for the Department to make a complete survey of the 
operations of the stations in relation to their expenditures until a large portion of 
the fiscal vear covered by the present report had expired. For this reason the 
views of tne Department with reference to details of expenditures and methods of 
accounting were not formulated for the information of station officers in season 
to affect the accounts of the past fiscal year. It thus happens that at some stations 
expenditures were made ana methods of accounting pursued which in the view of 
this Department could not be justified by the terms and spirit of the law. There 
has, however, been a general disposition on the part of station officers to conform 
to the views of the Department in these regards as soon as a clear understanding 
of their import was reached. As a result of the correspondence and conferences 
between this Department and the stations, the business of the stations has been 
more thoroughly systematized, the scope and limitations of their operations have 
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been more clearly recognized, and their relations to the educational institutions 
of which they are departments have been more closely defined. 

The general causes which have hitherto weakened the operations of our stations, 
as shown in my previous report, have of course still continued to work to their 
disadvantage, and will undoubtedly hamper them more or less in the years to coiue. 
There have, however, been many encouraging indications during the past year, that 
clearer notions of the proper functions of experiment stations as organizations for 
the application of scientific research to the practical needs of agriculture are begin- 
ning to prevail, even in (quarters where hitherto there has seemed to be the most 
misapprehension regarding their rightful work. As new officers are appointed in 
the stations there is a closer scrutiny of their previous training and experience as 
relate<l to the work they are expected to undertake. In securing chief officers to 
plan and conduct the more important researches there is a growing competition 
to have the best men. While this is bringing into bolder relief the scarcity of the 
thoroughly competent material for this purpose, it is stimulating the ambition and 
activity of station officers, who can now more confidently look forward to a reason- 
able degree of success if their efforts in agricultural research are strenuous and 
well directed. We can thus hope that the ranks of well-trained and efficient 
administrators and investigators will more speedily be filled. 

There are evidences that the wisdom of concentrating the work of individual 
stations on a few subjects which can be thoroughly treated is being more deeply 
impressed on station managers. During the past year the establishment of sub- 
stations, to be supported with the national funds, has been stopped, a number of 
those already organized have been closed, and arrangements are being made to 
withdraw from others as fast as the best interests of the work will permit. On 
the other hand, through the liberality of State legislatures and local communtties, 
some stations have been enabled to wisely extend their operations on the basis of 
adequate financial support, and in general it may be said that the stations are 
striving to find out what are the most important agricultural needs of their respec- 
tive regions which can be aided by scientific research, and are directing their efrorts 
toward supplying these needs in a broad way and for the good of the greatest 
number. 

There has, perhaps, been some misapprehension as to the purpose of this Depart- 
ment in advocating the withdraw^ of the national funds from the support of 
permanent substations. This has not been done with a view to confining the 
operations of the stations to the laboratories and lands immediately contdguons 
to the institutions with which they are connected. It is rather that these funds 
may l)e utilized as circumstances may require for the general good of the agricul- 
ture of the several States and of the whole country. The great evil which has 
attended the maintenance of permanent substations with the limited funds given 
to each State from the National Treasury has been that it has involved large 
expenditures for farm operations and superficial experimenting in a few favored 
localities and thus prevented the carrying on of more thorough investigations for 
the general benefit of the agriculture of the State. If there were abundant means 
for the purpose, there would, of course, be good reason for the establishment of 
what might be called "fields of demonstration " at different points in the State 
where improved methods of agriculture and simple experiments, such as the 
testing of varieties of field crops and fruits, could be carried on for the instruction 
of the neighboring farmers. This is done successfully in France and other Euro- 
pean countries. But this is hardly agricrdtural research, and experience shows 
that where funds for that purpose are limited it is far better to concentrate them 
on the more general problems of agriculture, and to manage them in such a way 
hat thorough researches can be conducted under such limitations regarding the 
o^alities in which they are to be made as the nature of the particular investigations 
T )rogress demand. 

A a new plant is to be tested with reference to its adaptation to a given State, 
he effort should be to have it thoroughly tried in as many localities as practicable. 
Ohio has been successfully done in recent years with the sugar beet in many States. 
^ Kjiis are to be studied, typical specimens should be taken from as many different 
.^ii areas as practicable. If the station undertakes to investigate problems affect- 
ng one or two localities only, it sliould l)e in a i)osition to withdraw from this 
nvestigation when the work is accomplished. If the national funds are reserved 
or oi)erations emanating from the stations regularly organized under the law, in 
./^Tin^ction, as a rule, with the land-grant colleges, it is believed they will be pro- 
wl ve of far greater gor-^ to agriculture than if they are largely spent in the 
-. ilntenance of sube*"'^^^'^' -" ^•-fT'^^rii'rrui or • /^ ""v* -u»rT-'»f~iftiiv 'viutineid to particular 
o'^qjifiog and ojjerati" 
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and operations of the stations is being more generally recognized. In some places, 
it is true, during the past year radical reorganizations of the station staffs have 
occurred. Here and there changes have apparently^ been due to political influence 
or to an unreasonable spirit of restlessness more difficult to account for. These, 
however, are manifestly the weak spots in our station system. The stations 
which are doing good work and accomplishing the best results are holding steadily 
to the lines of work which they have marked out, and are changing their forces 
only as necessity or good and sufficient reasons compel. As the stations where 
vacillating policies prevail fall more distinctly behind their fellows, it is to be 
expected that local pride and the demands of an awakening public spirit will com- 
'pel a readjustment of their affairs on a proper basis. 

On the whole, the station enterprise m this country has enjoyed a year of pros- 
I)erity. Its work has been regularly pursued, new fields of usefulness have been 
occupied, much helpful knowledge has been acquired, and a great mass of useful 
information has been broadly disseminated. On all sides we hear of increased 
demands from the farmers for the information which the stations have to give. 
Station officers are constantly being urged and tempted to interrupt the search 
after new truth in order that they may set forth more clearly, and systematically, 
in the language of the people, the results of previous investigations in the realm of 
agricultural science in this country and abroad. It is more necessary now than 
ever before to urge that the stations be left to carry on their legitimate work of 
research. As the investigations of the stations develop in thoroughness and com- 
plexity, there is increasing danger of failure and disappointment if they are inter- 
fered with or diverted. We are glad to be able to say that thus far the station 
workers have been able to extend their inquiries year by year, while at the same 
time they have in lar^e degree met the demand for immediately practical informa- 
tion. That the benefits of station work are realized by increasing numbers of our 
farmers is well shown in the general disposition of the States and local communi- 
ties to supplement the fundi given by the national Government. Wherever 
stations are doing thorough work there is a rising tide of popular support for their 
enterprises, and we may confidently expect a greater development of this move- 
ment in the not distant future. 

As the result of the action of Congress requiring systematic examination of the 
work and expenditures of the stations by United States officers, the national funds 
devoted to this great enterprise are expended with greater carefulness and a closer 
scrutiny of the legitimacy and desirability of -proposed expenditures, the stations 
are being brought closer together, so as to form more truly a great national system 
of agricultural research, the various parts of which have freedom of initiative and 
action conformable to our general scneme of government and education, and the 
basis is being laid for a standard of comparison of the usefulness and success of 
their operations which shall rest on the consensus of qualified observers and critics 
of their work wherever they may be found. 

Agricultural experiment stations are now in operation under the act of Congress 
of March 2, 1887, in all the States and Territories. Alaska is the only section of 
the United States which has no experiment station. In each of the States of Ala- 
bama, Connecticut, New Jersey, and New York a separate station is maintained 
wholly or in part by State funos, and in Louisiana a station for sugar experiments 
is maintained mainly by funds contributed by sugar planters. The separate station 
maintained for many years by the State of Massachusetts has been combined with 
the Hatch Experiment Station in that State. Excluding the branch stations estab- 
lished in several States, the total number of stations in the United States is 54. Of 
these, 52 receive the appropriation provided for in the act of Congress above men- 
tioned. The total income of the stations during 1896 was $1,133,791.23, of which 
$720,000 was received from the National Government, the remainder, $413,791.23, 
coming from the following sources : State governments, $267 , 663. 1 ; individuals and 
communities, $5,124.75; fees for analyses of fertilizers, $51,88^1.95; sales of farm 
products, $69,806.50; miscellaneous, $19,311.93. In addition to this the Office of 
Experiment Stations had an appropriation of $30,000 for the past fiscal year. The 
value of additions to equipment of the stations in 1896 is estimated as follows: 
Buildings, $76,175.24; libraries, $10,902.68; apparatus, $14,753.95; farm imple- 
ments, $19,103.76; livestock, $19,503.55; miscellaneous, $2,416.56; total $148,776. 13. 

The stations employ 584 persons in the work of administration and inquiry. The 
number of officers engaged in the different lines of work is as follows: Directors, 
68; chemists, 121; agriculturists, 64; horticulturists, 65; farm foremen, 25; dairy- 
men, 20; botanists, 40; entomolo^sts, 42; veterinarians, 26; meteorologists, 19; 
biologists. 15; physicists, 7; geologists, 6; mycologists and bacteriologists, 21 ; irri- 
gation engineers, 6; in charge of substations, 33; secretaries and treasurers, 25; 
librarians, 8; and clerks, 31. There are also 16 persons classified under the head 
of ''miscellaneous," including superintendents of gardens, grounds, and buildings; 
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apiarists; herdsmen, etc. Two hundred and sixty-six station officers do more or 
less teaching in the colleges with which the stations are connected. 

During 1896 the stations published 45 annual reports and 328 bulletins. Besides 
regular reports and bulletins, a number of the stations issued press bulletins, which 
were widely reproduced in the agricultural and county papers. The mailing lists 
of the stations now aggregate about half a million names. Correspondence with 
farmers and calls upon station officers for public addresses at institutes and other 
meetings of farmers are constantly increasing. The station officers have contrib- 
uted numerous articles on special topics to agricultural and scientific journals. 

As some of the stations did not render their financial reports for 
the preceding fiscal year until February 1, 1897, which is the date 
fixed 'by law for the issuance of these reports, it was not found prac- 
ticable for this oflfice to complete its second report on the expenditures 
of the stations until after that time. This prevented the transmission 
of the report to Congress until after the appropriations for experiment 
stations for the current fiscal year had been decided upon. This is 
an unfortunate arrangement as regards all the parties concerned. 
Congressional committees should have before them the information 
which thisrepoit supplies when considering the appropriation for the 
stations for the ensuing fiscal year, and it would be more satisfactory 
to the stations if the report of their work and expenditures for the 
fiscal year just past was in the hands of these committees, rather than 
that they should base their judgment on older reports. Especial 
effort is being made to secure prompt return of the financial reports 
of the stations for the fiscal year just ended, and it is hoped that it 
will be found practicable hereafter to transmit the report of this 
Department on the work and expenditures of the stations to Congress 
at the opening of its session in December. 

The schedules for the financial reports for the fiscal year ended 
June 30, 1897, as prescribed by the Secretary of Agriculture, have 
been forwarded to the stations, and the visitation of the stations with 
reference to the work and expenditures of that year is well underway. 

The usefulness of the supervision of the expenditures of the stations 
by this Department has been clearly demonstrated and is generally 
acknowledged by station officers. While the act of Congress under 
which the stations are conducted is drawn in such general terms that 
the definition of the legal limit of expenditures under it is a difficult 
matter, the influence of the Department in aiding the stations to so 
conduct their work that the agricultural interests of the country will 
derive tlie greatest benefits is by no means ccmfined to its decisions 
affecting particular expenditures by tlie stations. As the result of 
close personal contact with the officers of the stations and the wide 
and impartial observation of the workings of the experiment stations 
in this and other countries, this office is enabled to bring to the sta- 
tions the accumulated fruits of experience in tlie management of the 
station business. In this way it has already been able to accomplish 
much in supporting tlie efforts of station officers to raise the grade 
of their work and in preventing attempts to broaden out the opera- 
tions of the stations beyond proper limits or to force their work in 
special directions under the guidance of popular clamor or other undue 
influence exerted in behalf of ill-considered and impracticable enter- 
prises. 

The investigations of the affairs of the stations which this office has 
conducted have served to bring out in clear relief some of the most 
serious difficulties in the proper administration of the stations. Tliey 
have also served to show how complex are many of the problems relat- 
ing to station management. It is much plainer now than at any pre- 
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vioiis time that the experiment stations provided for by the act of 
Congress of March 2, 1887, were given such large and varied functions, 
that one of the prime requisites of their successful management is a 
firm determination on the part of their managers to hold the work of 
individual stations within comparatively narrow lines. The clear 
apprehension of this necessity is all the more important from the fact 
that such has been the success of the stations in ministering to the 
needs of the farmers in different localities that there never was a time 
when the individual stations were pressed with greater earnestness to 
engage in all sorts of enterprises which it is claimed will benefit this 
or that agricultural industry. Large numbers of our agricultural popu- 
lation are just beginning to realize the importance of the work of the 
stations, but have not yet come to appreciate the necessary limitations 
on that work if it is to be thoroughly successful. There is, therefore, 
more need than ever of the support which this Department may give 
to keep the stations from being swept from their moorings. 

The Department has also still an important work to perform in 
impressing upon officers charged with the general management of the 
colleges, with which the stations are as a rule connected, that it is 
their duty to make separate and distinct provision for agricultural 
education in their institutions without drawing directly or indirectly 
upon the resources of the stations intended for original investigations 
to advance our knowledge regarding the best methods of agricultural 
practice and the principles on which this should be founded. Hopeful 
progress has been made in this line of work, but there is yet room for 
improvement in a number of places. 

It has been clearly shown during the past year that one of the weak- 
est points in the management of the stations lies in what may be 
termed the general irresponsibility of their governing boards. Mem- 
bers of these boards are quite generally appointed by the governors 
of the States and Territories for short terms, and their controlling mem- 
bership is too often made to shift with each gubernatorial election. 
In the appointment of station officers and in the detennination of the 
general policy of the station these boards are too often guided by con- 
siderations growing out of their ignorance of the proper functions of 
experiment stations or a desire to accomplish showy, even if superfi- 
cial, results before their term of office expires. The general result is 
that too many of our stations lack those elements of permanency in 
their personnel and work, which alone will enable them to conduct 
investigations justifying the liberal provision made by Congress for 
their support. 

The const^int shifting of the membership of the governing boards of 
some stations makes it very difficult for this Department to exert any 
beneficial influence on their operations. Plans of work adopted by 
one board, after careful planning by the expert officers of the station, 
are often entirely frustrated by the incoming of a new board, which 
appoints other officers and adopts other schemes of its own devising. 
I'he confusion thus created in station affairs may amount to a virtual 
waste of thousands of dollars of the national funds — a state of things 
which under existing conditions this Department is powerless to 
avert. 

As long as such a vacillating policy is pursued by a considerable 
number of the States and Territories, which are beneficiaries of the 
Congressional grants for experiment stations, it must be affirmed that 
the present method of administering these funds is not thoroughly 
satisfactory, and that it is still an open question whether more explicit 
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conditions regarding the disposition of these funds should not be 
imposed by Congi*ess, at least in cases where States have themselves 
failed to establish sufficient safeguards for their proper exi)enditure. 
Nevertheless, it is still hoped that by patient insistence on the prin- 
ciples which must underlie the successful management of the stations 
and by the dissemination of impartial information regarding their 
merits and deficiencies it may be possible to secure a more efficient and 
economical management of the stations in all parts of the country. 

In view of the great success which has attended the efforts of the 
stations when properly managed, and the increasing need of thorough 
investigations on behalf of agriculture in all sections of our country, 
it is certainly much to be deplored that any of our stations should be 
in a weak condition. Intelligent friends of agricultural progress 
should everywhere rouse themselves to give the station officers that 
support which will enable them to conduct their work, without inter- 
ference, on subjects and by methods which experience has shown most 
productive of practical and lasting results. 

It will readily be perceived that the discharge of the delicate duties 
involved in the present relations of this office with the stations involves 
a large amount of painstaking work. A very considerable amount of 
time must be expended in visiting the stations to gain an adequate 
acquaintance with the conditions under which their work is per- 
formed. Their reports and bulletins must be carefully weighed in 
the light of the circumstances under which they were produced. The 
fact that the influence of the Department on the station work must 
necessarily be confined to the general principles of their management, 
and be advisory rather than mandatory in its chai'acter, calls for the 
exercise of great prudence and tact on the part of the agents of the 
Department in its dealings with the stations. How far this office has 
accomplished what might reasonably be expected of it in this line of 
work may safely be left to competent judges of such matters to decide. 
It is, however, important that the extent of the burden involved in 
this service should be considered in determining the needs of the office 
as regards personnel and resources, and it is easy to understand that 
it is more difficult to apply exact standards of measurement to this 
work than to that involved in the ordinary routine of official business 
or the preparation of publications. 

EXPERIMENT STATIONS IN ALASKA. 

In the Report of the Director of the Office of Experiment Stations 

:or 181)6 a suggestion was made "that Congress be asked to make a 

moderate appropriation to enable tlie Secretary of Agriculture to 

investigate and report to Congress upon tlie agricultural resources 

■nd capabilities of Ahiska, with special reference to the desirability 

iud feasibility of the establishment of agricultural experiment stations 

n said Territory and the selection of suitable locations for such sta- 

•ons." This recommendation was indorsed l)y the honorable Secre- 

iivv o ^^vU ilture (see Report of Secretary of Agriculture for 189G, 

'^ ^' ' n accordance with his estimates an appropriation of 

. ..*v i-y Congress for this purpose. This apj)ropriation 

• . c^.lable until the l)eginning of the cui-rent fiscal year, 

ii ^' ^ iv<r*^nf T»r,,^ii of definite information regarding the 

ici ui*i.* •• ■ 'erritory p*^"*^" -vere taken as soon as 

M)propri«, • — ■ tocarr^ • ue investigation during 

-ou/^r '. o, -.— . i^'iiiah.. ...-irmation regardln*' the 
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agricultural resources and capabilities of Alaska which could be 
derived from Groverninent reports and other sources was collated, and 
arrangements were made for a personal inspection of the Territory 
for the purposes named in the act aforesaid. 

A commission, consisting of Mr. Benton Killin, a member of the 
board of regents of the Oregon Agricultural College, and a man thor- 
oughly familiar with the agricultural conditions on the Pacific Coast, 
and Dr. W. H. Evans, botanical expert of this office, was dispatched 
to visit the coast and island region of Alaska from its southern bound- 
ary as far north as Unalaska. They were instructed to observe the 
agricultural conditions existing in places visited, the possibilities of 
further extension of arable land, and the native plants used for food and 
forage ; to make collections of soils and of food and forage plants, and 
to determine as far as practicable what localities are suitable for exper- 
iments in agriculture and what kind of experiments seem immediately 
feasible and desirable. This commission started for Alaska about the 
1st of June, and brief preliminary reports thus far received indicate 
that it is successfully prosecuting its work. It is definitely expected 
that a report of its findings can be prepared so as to be transmitted 
to Congress during its coming session. Through the courtesy of the 
honorable Secretary of the Interior and the Commissioner of Educa- 
tion, the services of Dr. Sheldon Jackson, superintendent of Govern- 
ment schools in Alaska, were secured to investigate the agricultural 
capabilities of the Yukon Valley. Dr. Jackson is to perform this 
service in connection with the annual inspection of the Alaska schools, 
in which he is now engaged, and his report may be expected at the 
same time as that of the commission. 

Recent events have greatly augmented the importance of active 
measures to develop the agriculture of Alaska. The information 
recently received from unofficial sources, as well as that previously 
gathered by officers of the Government, seems to make it clear that it 
will be practicable to develop the agriculture of that region so that 
it may furnish food supplies and beasts of burden for a considerable 
population. The development of agriculture in this region, as else- 
where, can undoubtedly be greatly promoted by experimental inquiries 
conducted systematically under the supervision of expert officers. I 
would therefore urge that the appropriation for investigating the 
agricultural resources and capabilities of Alaska be continued and 
that provision be made for the carrying on of experiments in that 
region in case the official inquiries now in progress there seem to make 
this desirable. 

Inasmuch as further surveys of the agricultural capabilities of 
Alaska will undoubtedly be desirable, and the active cooperation of 
this Department in the establishment of experimental inquiries in that 
region would undoubtedly secure the most prompt and efficient results, 
I recommend that Congress be asked to appropriate $15,000 which 
may be expended by the Secretary of Agriculture in continuing inves- 
tigations upon the agricultural resources and capabilities of Alaska, 
in locating and maintaining agricultural experiment stations and 
experimental farms in said Territory, and in conducting such other 
investigations relating to the agriculture of said Territory as he may 
deem advisable, and that he be authorized to expend the sum thus 
appropriated, or any portion of it, for the employment of such assist- 
ants, clerks, and other persons as he may deem necessary; the pur- 
chase and rental of land; the erection and rental of buildings; 
traveling; the preparation, publication, and distribution of bulletins 
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and reports; the purchase and distribution of seeds and plants, and 
the payment of any other expenses which he may find essential in 
carrying on the aforesaid agricultural investigations. 

Experience in the more recently settled portions of this country, as 
well as in the Dominion of Canada, has, in my judgment, clearly shown 
that the first attempts to promote the agriculture of a great and par- 
tially unexplored region like Alaska can be best conducted by the 
General Government. The work partakes largely of the character of 
an agricultural survey of the region, and the experimental inquiries 
at first undertaken should for the most part consist of attempts to 
determine what crops and agricultural industries are best adapted 
to particular regions. It is only after this preliminary work has been 
accomplished that it is desirable to establish regularly organized ex- 
I)eriment stations such as are provided for in the act of Congress of 
March 2, 1887. 

This Department, with its scientific divisions and its facilities for 
procuring and distributing seeds, plants, and other agricultural mate- 
rials needed in a new region, can, for a certain period at least, render 
more efficient service than could be given by any experiment station 
organized under the local authorities, as in the case of the other States 
and Territories. Moreover, in a newly settled region like Alaska, 
where the population is rapidly shifting and the settler is confronted 
with almost innumerable difficulties in his earliest attempts to main- 
tain himself through agriculture, it is exceedingly difficult to secure 
the proper organization and maintenance of experimental inquiries if 
these are left entirely to local boards of control. 

After the Government has made its preliminary surveys and has 
determined in a general way in advance of the settlement of the coun- 
try what kind of agriculture can be pui'sued, and the people of the 
region are informed regarding the scope and limitations of investiga- 
tions in agriculture which experiment stations may properly under- 
take, it will undoubtedly be best to include Alaska with the other 
States and Territories as a recipient of the benefits conferred by the 
act of Congress of March 2, 1887. For the present, however, it is my 
firm belief that much more may be accomplished with a given amount 
of money by continuing agricultural investigations in Alaska under 
the immediate direction of the Secretary of Agriculture. 

PUBLICATIONS OF THE OFFICE. 

During the year the office issued 30 documents, aggregating 2,607 
pages. These include 12 numbers of the Experiment Station Record 
with detailed index, 12 bulletins, G farmers' bulletins, G circulars, the 
annual report of the director, a report to Congress on the work and 
expenditures of the experiment stations, and an article for the Year- 
book of the Department. 

EXPERIMENT STATION RECORD. 

The eighth volume of the Experiment Station Record comprises 
1,210 pages, and contains abstracts of 340 bulletins and Q2 annual 
reports of 53 experiment stations in the United States, 92 publications 
of the Department of Agriculture, and 702 reports of foreign investi- 
gations. The total number of pages in these publications is 38,552. 
The total number of articles abstracted is 1,565, classified as follows: 
Chemistry, 157; botany, G9; fermentation and bacteriology, 5; zoology, 
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10; meteorology, 54; air, water, and soils, 55; fertilizers, 103; field 
crops, 228; horticulture, 154; forestry, 11; seeds and weeds, 29; dis- 
eases of plants, 79; entomology, 126; foods and animal production, 
177; veterinary science, 51; dairying, 139; technology, 4; agricul- 
tural engineering, 22; statistics, 92. Classified lists of ariiicles, in 
some cases with brief abstracts, are also given in each number. The 
aggregate number of titles thus reported is 2,200. 

Special articles were also published in the Record as follows: ''The 
physiological role of water in plants" and "A review of publications 
on agricultural botany issued in France during 1896," by Edmond 
Gain, dean of the faculty of the University of Nancy (France) ; "The 
formation of fat in the animal body," by Selik Soskin, Ph. D. ; "Dairy 
work at the experiment stations," by E. W. Allen, Ph. D., of this 
office; "The nitrogen-free extract of plants and feeding stuffs," by 
B. Tollens, Ph. D., director of the Agricultural-Chemical Laboratory 
of the University of Grottingen, Germany. There are condensed 
account® of the proceedings of the thirteenth annual convention of 
the Association of Official Agricultural Chemists and the tenth annual 
convention of the Association of American Agricultural Colleges and 
Experiment Stations, prepared by W. II. Beal, of this office, and of 
the ninth annual convention of the Association of German Agricul- 
tural Experiment Stations, prepared by Oliver L. Fassig, of the 
Weather Bureau of this Department, who attended the convention 
for this purpose. The volume also contains a number of editorials 
on topics which may be of special interest to investigators in agri- 
cultural science, and under the head of "Notes" facts regarding the 
current work of the stations, changes in their working corps, and 
additions to their equipment, new legislation affecting their work, etc. 

The plan of publishing in the Record accounts of methods of analy- 
sis, prepared by the abstract committee of the Association of Official 
Agricultural Chemists, has been continued. The assistant director 
of this office has acted as chairman of that committee. This particu- 
lar field has been more thoroughly covered than in previous years. 

The systematic abstracting of Russian reports of agricultural inves- 
tigations has been undertaken in this volume for the first time, and 
it is hoped to make this feature of the Record more complete in the 
future. Arrangements have also been made to present a more com- 
plete review of the literature of veterinary science. Through changes 
in the personnel of the office it has been practical to extend the spe- 
cialization of the work of the different editors, and to make the review 
of the literature of agricultui*al science more extensive than hereto- 
fore. At the same time increased efforts have been made to make 
the abstracts concise, and to confine them quite strictly to articles 
having an agricultural bearing. Every year brings an increase in 
the mass of reports of investigations in agricultural science issued in 
different countries, and the task of making a satisfactory review of 
all this material within reasonable limits grows more complex and 
difficult. Its importance is also enhanced as interest in such investi- 
gations increases in this country and the needs of our investigators 
and students are broadened. 

TECHNICAL BULLETINS. 

The Cotton Plant: Its History, Botany, Chemistry, Culture, Enemies, 
and Uses (Bulletin No. 33), including summaries of information on 
different topics relating to this plant considered in their agricultural 
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bearing. In this publication the effort was made to present a some- 
what complete review of our present information regaMing this 
importiint economic plant with a view to providing agricultural 
investigators with a basis for further investigations. It serves to 
show that comparatively few original investigations have as yet been 
made on tlie cotton plant, and thus points out the way for a large 
amount of useful work by the experiment stations located in the 
region where cotton is produced. In the preparation of this bulletin 
the office enjoyed the cooperation of officers of this Department and 
other experts especially well qualilied to treat the different subdivi- 
sions of the subject. The chapters of the bulletin and their authors 
are as follows: Introduction, by Chas. W. Dabney, jr., Ph. D., 
Assistant Secretary of Agriculture; History and general statistics of 
cotton, by R. B. Handy, of this office; Botany of cotton, by W. H. 
Evans, Ph. D., of this office; Chemistry of cotton, by J. D. McBryde, 
chemist of the Tennessee Experiment Station, and W. H. Beal, of 
this office; Climatology and soils, by Milton Whitney, chief of the 
Division of Soils of this Department; The manuring of cotton, by 
H. C. White, Ph. D. , president and professor of chemistry of the 
Georgia State College of Agriculture and Mechanic Arts and vice- 
director and chemist of the Georgia Experiment Station; Cultivated 
varieties of cotton, by S. M. Tracy, M. S., director of the Mississippi 
Agricultural Experiment Staticm; Culture of cotton, by Harry Ham- 
mond; Diseases of cotton, by George F. Atkinson, M. S., professor of 
botany in Cornell irniversity; The insects which affect the cotton 
plant in the United States, by L. O. Howard, Ph. D., Entomologist of 
this Department; The handling and uses of cotton, by Harry Ham- 
mond; The feeding value of cotton-seed products, by B. W. Kilgore, 
assistant chemist at the North Carolina Experiment Station, and a 
Supplemental bibliography of cotton. 

Notes on Irrigation in Connecticut and New Jersey (Bulletin No. 
'^^)) l>y ^'- S- Phelps, B. S., and P^dward B. Voorhees, M. A., contains 
accounts of the practical application of irrigation to agriculture in Con- 
necticut and New Jersey and the results of some experiments in this 
line conducted by the experiment stations in those States. The bul- 
letin was intended to supplement the popular discussion of the prin- 
ciples and practice of irrigation in humid climates given in Farmers' 
Bulletin No. 40 and to show the problems needing further investigations 
by the experiment stations. 

Organization Lists of A«n*icultural Experiment Stations and Insti- 
t^^utions with Courses in Agriculture (Bulletin No. 30) contains a list 
of experiment stations in the Ignited States, with their governing 
^oards and working staffs; a list of agricultural schools and colleges 
n the Ignited States, with courses of study and boards of instruction; 
* list of officers of the Association of American Agricultural Colleges 
Mid Experiment Stations and of the Association of Official Agricul- 
ural Chemists of the United States; a list of station publications 

^ceived at this office during 1800; Federal Icgislatiim affecting agri- 

• Uj****! colle^ ^s and experin^'^^t stations, and regulations and rulings 

^-'i^vo ^<'^A.> ^n u>K -greeting the stations. 

t^.vv.L i^ -. .vriith annual convention of the Association 

'•an At' *. I cvx Colleges and Experiment Stations, held at 

' xbii .' ' •' I s^)vember 10-12, 1800 (Bulletin No. 41), contains, 

idd' ' .,, -^'^'^'iiTwrs of the convention, papers, addresses, 

v I rer • - ^iiuw mI*--. ^, .-* v-^t-'^u •^tv^'^ntsandinves- 
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Cotton Cnlttire in Egypt (Bnlletin No. 42), by George P. Foaden, 
B. Sc, professor of agriculture, Tewfikieh College of Agriculture, 
Ghizeh, Egypt, contains information regarding the present status of 
cotton culture in Egypt, collated by a competent observer permanently 
located in that country. The bulletin also contains statistics of the 
exports of cotton from Egypt, compiled by Frank H. Hitchcock, Chief 
of the Section of Foreign Markets of this Department, which serve to 
show the growing importance of Egypt as a cotton-exporting country. 

A brief statement regarding other bulletins issued in connection 
with the work in nutrition investigations maybe found on page 136. 

farmers' bulletins. 

Fowls: Care and Feeding (Farmers' Bulletin No. 41), by G. C. Wat- 
son, B. Agr., ]VI. S., professor of agriculture in Pennsylvania State 
College and agriculturist of the Pennsylvania Agricultural Experi- 
ment Station, contains practical information regarding the manage- 
ment of poultry by an author who has given much attention to careful 
experimenting in this line. 

Commercial Fertilizers: Composition and Use (Farmers' Bulletin 
No. 44), by Edward B. Voorhees, M. A., director of the New Jersey 
Agi'icultural Experiment Stations and professor of agi'iculture in Rut- 
gers College, furnishes such general information regarding commer- 
cial fertilizers as the farmer requires in order to enable him to purchase 
and use them economically. 

Irrigation in Humid Climates (Farmers' Bulletin No. 46), by F. XL 
King, professor of agricultural physics in the College of Agriculture 
of the University of Wisconsin and physicist of the Wisconsin Agri- 
cultural Exi)eriment Station, contains a summary of the results of 
practical experience in the use of water for irrigation in climates 
having considerable rainfall. Special mention is made of the obser- 
vations of the author in various countries in Europe. 

The Manuring of Cotton (Farmers' Bulletin No. 40) was condensed 
from an article on the same subject by 11. C. White, Ph. D., in 
Bulletin No. 33, above mentioned. 

Sheep Feeding (Farmers' Bulletin No. 40), by John A. Craig, pro- 
fessor of animal husbandry in the University of Wisconsin, is largely 
devoted to statements of the results of investigations by the experiment 
stations on this subject. 

Experiment Station Work, I (Farmers' Bulletin No. 5G), is the first 
number of a series of brief popular bulletins based upon the work of 
the agricultural experiment stations and includes articles on the fol- 
lowing subjects: "Good 7.s'. poor cows;" " Corn r,s. wheat; " "Much 
vs, little protein;" "Forage crops for pigs;" "Robertson silage mix- 
ture;" "Alfalfa;" " Proportion of grain to straw;" "Phosphates as 
fertilizers; " "Harmful effects of muriate of potash;" "Studies in 
irrigation;" "Potato scab," and " Barnyard manure." 

In this series of publications it is proposed to present such features 
of the progress of agricultural investigation on its practical side as will 
enable the farmer to take advantage of the work of the experiment 
stations in this and other countries, as far as he nmy be able to utilize 
it on his own farm. Without doubt it was tlie expectation of the 
friends of agricultural investigation who were most active in pro- 
moting the passage of the act of Congress of March 2, 1887, establish- 
ing the agricultural experiment stations, that whatever results of 
practical value were attained at any one station should be made 
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available to the farmers of the whole country. To do this properly 
and systematically has proved a much larger and more difficult task 
than was at first apparent. 

When the Experiment Station Record was established it was thought 
that this would, to a large measure, satisfy whatever popular demand 
there might be for information regarding the work of all the stations. 
It soon became evident, however, that the needs of the investigators 
at the stations demanded that the scope of the Record should be 
gi*eatly extended, and that its reviews of the literature of agricul- 
tural investigations should include a large mass of scientific material 
and abstracts of reports of progress of investigations which would be 
of no advantage to the farmer. The attempt to make the Record in 
any sense a popular publication was therefore abandoned, and it was 
developed in the direction of presenting a complete technical review 
of agricultural investigations throughout the world. Necessarily 
much time and effort were expended in ascertaining the sources of 
information of agricultural investigations carried on in foreign coun- 
tries and in organizing a system for collecting this material and jyer- 
fecting the abstracting. This, together with an increased amount 
of other work imposed upon the office, has hitherto made it imprac- 
ticable to undertake a systematic popular review of station publica- 
tions. One thing which also contributed to delay the undertaking of 
this task was the pressing need of such popular resumes of informa- 
tion on different subjects as has been presented in the general series 
of Farmers' Bulletins of the Department. In organizing this series 
and contributing to it, this office has contribut-ed its full share of 
effort. 

It is believed, however, that the time is now ripe for the develop- 
ment of its work in the direction of the regular and systematic pres- 
entation of popular resumes of the current work of the experiment 
stations. The difficulty of adequately meeting the popular needs in 
this direction can only be appreciated by those who have made a thor- 
ough study of the problems involved in the explanation of the methods 
and results of agricultural investigations to popular audiences. The 
effort will be made, however, to study the real needs and demands of 
farmers along this line, and to provide such material as will give them 
a clear view of the progress which the experiment stations are mak- 
ing in aiding agricultural practice. 

PUBLICATIONS CONTEMPLATED AND IN PREPARATION. 

Besides the abstracting of current literature of agricultural science, 
the office has hitherto undertaken the compilation of the accumulated 
literature of different subjects with a view to providing investigators 
and students an adequate basis for further investigations. It is 
believed that this work is of very great importance and that, as regards 
many subjects, it must be done, if at all, by governmental agencies. 
The literature of most of the subjects ^ith which agricultural science 
deals is very widely scattered, and so pressing are the demands for 
immediate investigation of many subjects that the workers are too 
often compelled to undertake investigations without being thoroughly 
informed regarding what has already been done in the subjects on 
which they are working. In order to present a well-balanced review 
of the current literature of agricultural science, the workers in this 
office are comj)elled to give much attention to the examination of the 
older literature of different subjects; and as the mass of literature 
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increases from year to year it is more and more difficult to distingnish 
between the new and old in any given publication unless convenient 
summaries of information on that subject are at hand. It is hardly 
to be expected that private persons will undertake the preparation of 
such summaries, as the demand for them is not sufficiently extensive 
to make their publication remunerative. A considerable amount of 
such work can, however, be done by this office in. connection with its 
other necessary work without very considerable expense. By so doing 
it is thought it can very efficiently promote the interests of original 
investigation in the Department, at the experiment stations, and 
elsewhere. 

The Compilation of Analyses of American Feeding Stuffs (Bulletin 
No. 11), the Handbook of Experiment-Station Work (Bulletin No. 15), 
and the bulletin on the Cotton Plant (Bulletin No. 33) serve to show 
what has thus far been done in this direction and to indicate the use- 
fulness of such work. 

For some time past the office has been at work on a compilation of 
the results of investigations on the metabolism of man and the domes- 
tic animals, which was begun in connection with the work in nutri- 
tion investigations. The manuscript of this bulletin has been com- 
pleted and it is now passing through the press. It includes accounts 
of over 3,600 investigations collated from widely scattered sources. 

Considerable work has already been accomplished in collecting 
information regarding the maize plant, and it is hoped that ultimately 
it may be practical to issue a comprehensive r6sum6 of information 
regarding this plant similar in character to the bulletin on the cotton 
plant. 

More than four years have elapsed since the manuscript of the. 
Handbook of Experiment-Station Work was put in form for the printer, 
and it is deemed very desirable that a revision of this publication 
shall be undertaken without delay. 

It has not thus far been found feasible to publish the index of the 
new varieties of plants introduced by horticulturists which has been 
prepared by this office with the cooperation of the Division of Pomol- 
ogy. It is hoped, however, that means will be provided for bringing 
this index up to date and continuing it from year to year. 

CARD INDEX. 

Copy for 3,200 cards of the Index of Experiment-Station Literature 
has been prepared in this office and forwarded to the printer during 
the year. The number of index cards distributed has reached 13,000. 
The receipts from sales of this index during the past year have been 
$127.25. The work on this index is now proceeding more satisfac- 
torily than ever before as regards the preparation of copy, the prompt- 
ness of printing, and the regularity of distribution. 

DISTRIBUTION OF PUBLICATIONS AND SEEDS. 

Supervision of the mailing lists used in the distribution of publica- 
tions of the Department to experiment stations and educational insti- 
tutions has been continued by this office during the past year. The 
official mailing list of experiment-station officers has been furnished 
on demand to the experiment stations throughout the country for use 
in the distribution of their publications. This list is kept in type, and 
is corrected at frequent intervals. 

AGR 97 9 
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This of&ce took part in the distribution of sugar-beet seed made last 
spring by arranging with the experiment stations in different pari» of 
the country to conduct cooperative field tests of the seeds sent out 
from the Department, to analyze samples of the beets, and to report 
the results for publication by the Department. The advice of experi- 
ment-station officers has also been sought regarding the needs of their 
several States in relation to the annual general distribution of seeds 
by £he Department and the means for making this distribution more 
effective and useful. 

BIBLIOGRAPHICAL WORK. 

The publications of the agricultural colleges and experiment sta- 
tions received during the year have been added to the library of the 
office and the work of cataloguing them has been continued. Dupli- 
cates of station publications have been sent to stations and station 
officers desiring to complete their files. A large number of exchanges 
of foreign publications containing reports of agricultural investiga- 
tions has been received and transmitted to the Department library. 
The receipt in the library of several thousand numbera of periodicals 
has been brought to the attention of the editorial force engaged in the 
preparation of the experiment station record. A lii^ of 1,450 works 
on agricultural subjects issued by different publishers during a period 
of about four years was collated and issued as Circular No. 31 of this 
office. Work on a supplementary list has been continued during the 
year. In this undertaking the office has enjoyed the cordial cooi)era- 
tion of the librarian of the Department, and it is hoped that it may 
hereafter be practicable to issue from time to time lists and notices 
of such works through the cooperation of the library and the editorial 
force of this office. Such information is greatly needed by our inves- 
tigators, teachers, and students in agricultural science. 

As members of a committee appointed by the Association of Ameri- 
can Agricultural Colleges and Experiment Stations the librarian of 
the Department and the director of this office have taken part in the 
examination of lists of works on agriculture for the purpose of formu- 
lating a plan for preparing a general index of such literature. The 
plan proposed by the committee has been approved by the association 
and it is hoped that means will be provided to enable the librarian to 
compile and issue this index. 

RELATIONS WITH AMERICAN INSTITUTIONS FOR AGRICULTURAL 

EDUCATION. 

The intimate relations which the experiment stations sustain to the 

igricultural colleges bring this office into close contact with the col- 

Ages. In connection with their visits to the stations, representatives 

' the office have many opportunities for observing the educational 

-wrk ^^i^h the colleges are doing in behalf of agriculture. The 

in«i>/» ind statistical reports of the colleges receiving appropria- 

.j the act of August 30, 1890, which in accordance with the 

-^orularly forwarded to the Secretary of Agi'iculture, have for 

- Auiixi ^ years been deposited in this office, the last reports received 

/oing U -^^ fiscal year ending June 30, 1897. The activity of these 

^ntitut*x>x n agricultural lines is evidently increasing from year to 

car. Mo^' f'^ntion is being p-i^^n to the development of agricul- 

ir*!.! -irinrft*-- -n ,. ,Ar\tkr\sk.^O''r'*'* '^'^ip^'^s. fl.Tid the need ofadcquat© 
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equipment as regards buildings, apparatus, and illustrative material 
is more fully appreciated. The differentiation of the regular college 
courses from those of a special or elementary character is proceeding 
with increasing rapidity in recent years. 

There is a constantly growing demand for the provision of instru- 
mentalities by which agricultural instruction can be imparted to 
larger numbers of our agricultural population. The colleges of agri% 
culture are already overburdened in their efforts to meet this demand 
through special and short courses, farmers' institute work, and home 
reading circles. At the University of Minnesota a secondary school 
of agriculture, maintained as distinct from the college of agricul- 
ture, is receiving hearty support and is attended by large numbers of 
students. 

A movement to introduce what is termed ''nature" teaching into 
the common schools of New York is attracting widespread attention. 
This work is being carried on under the leadership of the college of 
agriculture of Cornell University, which has been given a special 
appropriation by the State legislature for this purpose. Thus far the 
work has been chiefly confined to the rural schools, but there is already 
a demand that it shall be extended to the lower grades of schools in 
towns and cities. While the chief object of this movement is to 
secure the training of the powers of observation of young children 
through the study of natural objects, the attention of the teachers in 
the rural schools has been strongly called to the use which they may 
easily make of those natural objects, such as plants, insects, and 
birds, with which the farmer has to deal in the practice of his art. 
The instruction is thus naturally given an agricultural bent which can 
not fail to incline the students favorably toward agriculture, as well 
as to give them that elementary training in the use of their powers 
of observation which will be generally useful to them in after life. 

One of the great national associations of educators has recently 
indorsed a plan for the betterment of the common schools which urges 
that agriculture receive due attention in connection with the courses 
of instruction given in such schools. 

At the convention of the Association of American Agricultural Col- 
leges and Experiment Stations, held at Washington last fall, an elab- 
orate report of a committee on entrance requirements, courses of 
study, and degrees, defining the requirements for entrance to agricul- 
tural colleges and the general character of the course which should be 
pursued to entitle the student to a bachelor's degree, was adopted 
after full discussion. 

The standing committee on methods of teaching agiuculture, ap- 
pointed by the same association, has continued its labors during the 
past year. The director of this office has acted as a member of this 
committee. The first and second reports of progress made by the 
committee have been issued as Circulars Nos. 32 and 37 of this office. 
This work, which is in line with that which is l>eing done for other 
branches of study, will, it is believed, do much to improve the char- 
acter of the agricultural instruction in our colleges and open the way 
for the settlement of difficult pedagogical problems involved in such 
instruction. 

As a contribution to the movement in behalf of agricultural educa- 
tion the director of this office prepared an article on agricultural edu- 
cation and research in Belgium, which has been published in the 
Yearbook of the Department for 1896. 

It is believed that it is clearly within the province of this Depart- 
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meiit, under the organic act by which it was established, to exert itself 
actively in the promotion of those enterprises which tend to promote 
the general welfare of tlie farmer as well as to increase his material 
resources. It is hoped that a way may be opened in the future by 
which the Department may do much more tlian it has in the past to 
aid in broadening the intellectual horizon of the farmer and in filling 
Jiis home life with those refining and ameliorating influences which 
will constitute the most pow^erful incentives to intelligent activity in 
the conduct of his business and to contentment with his situation 
apart from the crowded centei's of population. 

RELATIONS WITH FOREIGN INSTITUTIONS FOR AGRICULTURAL 

EDUCATION AND RESEARCH. 

During the past year considerable progress has been made in secur- 
ing more intimate relations witli the institutions for agricultural edu- 
cation and researcli in foreign countries. The director of this office 
personally visited a considerable number of these institutions in Grer- 
many, France, Switzerland, Belgium, Holland, England, and Canada. 
He was everywhere most cordially received and was able to secure the 
active cooperation of the officers of these instituticms in furnishing 
articles for the Experiment Station Record, exchanging publications, 
and giving such information as will be of great service to workers in 
similar lines in this country. For the first time a representative of 
this office attended tlie meeting of the Association of German Experi- 
ment Stations and made a report of its proceedings, which has since 
been published. Officers of experiment stations in this country, acting 
under instruction from this office, visited agricultural institutions in 
Denmark, Norway, Sweden, and Russia. 

This office has recently been informed by Sir John Bennet Lawes, 
of Rothamsted, England, that he is about to send to the Department 
26 sets (234 volumes) of the Memoirs of the Rothamsted Experimental 
Station, in which detailed accounts of the investigations carried on at 
that station for moi*e than fifty yeara are given. These sets are in 
addition to 20 previously given by Sir John and are to be sent to those 
agricultural colleges and experiment stations whi(»h did not receive 
copies in the former distribution. The great generosity displayed in 
these gifts is deeply appreciated by the recipients, and without douli^b 
these valuable works will long be available to our students and inves- 
tigators in dllTerent i)arts of the country, lender that provision of 
lie Lawes Trust by which a lecturer is to be sent to this country at 
"equc^nt intervals at the expense of tlie Lawes fund to describe the 
csiiltsof the investigationsat Rothamsted, Prof. Henry E. Armstrong, 
^*h. 1)., LL. I)., F. R. S., a member of the Lawes Trust and an emi- 
lent professor of chemistry in the London Institute for the Advance- 
»»'Mit of T'»'.hi\ical E<l»"*"*'on, is vis*^»»»g this country, and lias lectured 
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tions of the convention. The director of this office was reelected 
bibliographer of the association. The stenographic report of the pro- 
ceedings was prepared under his supervision and has since been 
edited by him and the chairman of the executive committee of the 
association and issued as Bulletin No. 41. 

The following resolutions relating to this Department and to the 
experiment stations were adopted : 

Whereas the Committee on Agriculture and Forestry of the United States Sen- 
ate has reported a bill to provide for a director in chief of scientific bureaus and 
investigations in the Department of Agriculture, with the recommendation that 
the same do pass; and 

Whereas the work of the various agricultural colleges and experiment stations 
has brought those institutions into relations with the Department of Agriculture 
of such a character that any important change in the administration of the affairs 
of that Department must necessarily affect the success and welfare of the colleges 
and' stations: Therefore be it 

Resolved, By the Association of American Agricultural Colleges and Elxperiment 
Stations that the creation of the proposed office and the appointment thereto of a 
broadly educated scientific man, who shall hold office during good behavior, would 
be of the highest value to the cause of scientific agriculture in the continuity of 
purpose and harmonization of operations that shomd result from the labors and 
influence of such an officer. 

(1) Inasmuch as a large amount of experiment-station work has been reported 
since the Handbook of Experiment Station Work was issued, this association 
would respectfully urge the honorable Secretary of Agricultxire to arrange for the 
preparation of a revised edition of this useful publication by the Office of Exi)eri- 
ment Stations at an early day. 

(2) Inasmuch as a large part of the work of the United States Department of 
Agriculture is along lines kindred to those of the experiment stations, it is deemed 
by this association highly desirable that the revised edition of the handbook 
should include summaries of the work of the Department as well as of the stations. 

(3) There is, in the judgment of this association, great need of a general index 
of the publications of the Department, and as the preparation of such an index 
would almost necessarily precede the making of summaries of Department publi- 
cations for the handbook, it is hoped it will be practicable for the Department to 
undertake at once the preparation of this index. 

The association appointed a committee of experts in seed testing to 
devise and adopt a standard form of seed-testing apparatus and meth- 
ods of procedure for use in all American stations which shall hereafter 
publish seed tests. Mr. G. H. Hicks, of the Division of Botany of 
this Department, was appointed a member of this committee. On 
invitation of the honorable Secretary of Agriculture this committee 
held a meeting at Washington and formulated rules for seed testing, 
which were published as Circular No. 34 of this office, and were after- 
wards indorsed by the association. This action of the association, in 
cooperation with the Department, will undoubtedly do much to secure 
for the movement in favor of pure and good seeds the support and 
confidence of the agricultural public and the effective cooperation of 
honest and reliable seedsmen. 

EXPERIMENT-STATION EXHIBIT AT THE PARIS EXPOSITION OF 1900. 

In view of the fact that agricultural research is organized on a 
grander scale in this country than elsewhere, and that the system has 
been very largely developed during the period since the Paris Expo- 
sition of 1889, it would seem to be a matter of course that an exhibit 
showing the progress of the United States in this important direction 
should be made at the Paris Exposition of 1900. Such an exhibit, 
properly prepared and installed, would not only be creditable to this 
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country, but would also be of exceeding interest to the friends of agri- 
cultural progress in all lands. Through the publications of this 
Department and the stations much is already known abroad regarding 
the work of the experiment stations in this country, but there are also 
many misconceptions regarding this enterprise which an exhibit at 
that exposition, together with the conferences which will undoubtedly 
be held in connection therewith, would do mucli to remove. By this 
means the bonds of union with foreign institutions working in similar 
lines would be greatly strengthened, and the efforts now in progress 
for securing to our investigators and people the fruits of agricultural 
investigations abroad would be made much more effective. 

At the recent convention of the Association of American Agricul- 
tural Colleges and Experiment Stations, held at Minneapolis, thedesira- 
bility of making an exhibit of the methods and results of the work of 
the stations at Paris through the cooperative efforts of this Depart- 
ment and the stations, as was done at the Chicago Exposition, was 
earnestly discussed, and with gi'cat unanimity the association decided 
in favor of such an exhibit. A committee was appointed to confer 
with this Department, with instructions to undertake the preparation 
of a cooperative station exhibit at Paris in 1900, if suitable arrange- 
ments could be made with the Department to insure the success of 
the enterprise. 

It is of course understood that onlj'^ such general plans can now be 
inade as may enable the Department to decide whether such an exhibit 
is advisable. Until the question of the appropriation for this Expo- 
sition, now pending before Congress, has been settled no definite 
plans can be dra^vn. There seems, however, to be little doubt that 
Congi-ess will take favorable action in this matter and that the 
Department will have its share of the appropriation for the proper 
representation of the interests of American agriculture at the Paris 
Exposition. It is believed that the early consideration and settlement 
of preliminary ({u est ions regarding the character and conduct of an 
experiment-station exhibit would greatly facilitate the preparation of 
tlie exhibit in a satisfactory manner. Experience in connection with 
the Chicago Exposition showed that there are many difficulties in 
securing the i)rompt and intelligent cooperation of such a large body 
of ^videly scattered institutions as our experiment stations. Experts 
on this subject fully agree that no time should be lost if the American 
stations are to be properly represented at Paris in 1900. 

CHANGES IN THE PERSONNEL OF THE OFFICE. 



There has been an unusual number of changes in the personnel of 

he expert and editorial force of the office during the past year. Dr. 

^- Test, who had (*liarge of the work in horticulture, entomology, 

• voterinary scien(»e, resigned early in the year to devote himself to 

=tudy and p»*'»ctiee of medicine. Mr. Loren P. Smith, who had 

M ro«/^„+i V v'%f'>d to have charge of the work on field crops 

' ■■' wii4,.i;i live examination under the rules of the Civil 

5ei vicv. ^^11. ji .^C5iv/ii, was suddenly removed by death, and Mr. F. H. 

^all, who was pi'omoted to fill the position left vacant by the decease 

•i Mr. Smith, was soon appointed editor and librarian of the New 

'^ork State Experime^^^ station, as the result of a civil-service exami- 

-fion inkier the 1^'^ t>»*»^ •'^♦^te »Tiri f]io offer of a larger salary 

k.^.. '^^HR' -TriA,. - Qfr ^.. iftx .. j.^ appointmoiit of uew 
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officers some rearrangement in the direction of further si>ecialization 
of work was deemed best. As the result of special civil-service exam- 
inations Dr. F. C. Kenyon was appointed to take charge of the work 
in entomology and veterinary science; Mr. R. A. Emerson, horticul- 
ture, and Mr. J. I. Schulte, field crops. 

As the work of the office advances the loss of efficient and experi- 
enced officers is more severely felt. It is much to be deplored that 
the Department is in many cases unable to retain the services of such 
officers because of its inability to offer them adequate salaries. The 
increasing competition to secure the best specialists at institutions of 
education and research is steadily raising the rates of compensation 
for such services, and the Department is therefore increasingly put at 
a disadvantage if its salaries for similar services are lower than those 
outside. Owing to the fact that living expenses in Washington City 
are now necessarily governed by the conditions existing in all large 
cities, the salaries paid in many institutions located in smaller places 
are relatively much better than their face money value would indicate. 

NUTRITION INVESTIGATIONS. 

The appropriation for investigations "upon the nutritive value of 
various articles and commodities used for human food " was continued 
by Congress for the past fiscal year, and the supervision of the work 
performed under this appropriation remained in charge of this office. 
The services of Prof. W. O. Atwater as special agent in charge were 
also retained. In accordance with the terms of the law, the coopera- 
tion of the agricultural experiment stations has been sought as far as 
has been justified by their facilities and the requirements of their 
other work. Agricultural colleges and other educational institutions, 
as well as benevolent associations, have also continued to cooperate 
with the Department in this enterprise. The Department has thus 
secured the services of experts and laboratory and other facilities for 
its work on very economical terms. In almost every case the coop- 
erating institution has contributed fully as large a share as the 
Department, if the terms of the arrangement be given a money val- 
uation. The effort has been made to extend the benefits of this 
investigation to different sections of the country. In this way the 
attention of the public has been widely drawn to the work. At the 
present stage of inquiries regarding the food and nutrition of man, it 
is very desirable that the public interest in the matter should be 
aroused. One of the important practical results of such investigations 
should be that i)eople generally will be awakened to the fact that it is 
greatly to their benefit, from both hygienic and pecuniary reasons, to 
give attention to the actual nutritive value of the food materials which 
they purchase and consume. When the importance of the matter is 
once realized, improvement in dietaries may be secured to a very con- 
siderable extent by those who possess only the most elementary 
knowledge regarding the scientific principles involved in the nutrition 
of man. 

Besides the special investigations with the bomb and respiration 
calorimeters carried on at Middletown, Conn., under the immediate 
direction of the special agent in charge, studies of food supply and 
consumption, dietary studies, digestion experiments, and other inves- 
tigations were carried on in Maine, at Orono, in cooperation with the 
Maine State College; in New York City in oooperation with the 
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Society for the Improvement of the Condition of the Poor; in New 
Jersey, at New Brunswick, in cooperation with the New Jersey State 
Experiment Station ; in Pennsylvania, at Pittsburg, in cooperation with 
the Pennsylvania College; in Tennessee, at Knoxville, in cooperation 
with the University of Tennessee; in New Mexico, at Mesilla Park, in 
cooperation with the New Mexico Agricultural Experiment Station; in 
Minnesota, at St. Anthony Park, in cooperation with the Minnesota 
Agricultural Experiment Station; in Illinois, at Chicago, in coopera- 
tion with the Lewis Institute and the Hull House; in Indiana, at 
Lafayette, in cooperation with Purdue University; in Missouri, at 
Columbia, in cooperation with the Missouri Agricultural Experiment 
Station; in California, at Berkeley, in cooperation with the agricul- 
tural experiment station of the University of California; in Virginia, 
at Charlottesville, in cooperation with the University of Virginia, and 
at Hampton in cooperation with the Hampton Normal and Agricul- 
tural Institute. 

Special attention has been given to studies of cereal products with 
particular reference to the effects of cooking and of different combi- 
nations of cereals and other food materials upon digestibility. Diges- 
tion experiments with various foods have been conducted in larger 
number than heretofore. The accumulated data in this line of work 
are still comparatively meager, and there is need of numerous experi- 
ments with a view to determining the actual digestibility of food 
matiCrials alone and in combination. 

The important investigations with the respiration calorimeter which 
have been in progress for some years under the immediate direction 
of the special agent in charge, in cooperation with Wesleyan Univer- 
sity and the Storrs Experiment Station, have been continued. Dur- 
ing the past year the apparatus for these investigations has been very 
largely perfected, and the respiration experiments made during the 
year with human subjects were more thorough and satisfactory than 
those previously conducted. When the data accumulated in these 
experiments have been calculated and put in form for publication, it 
is believed that it will be shown that an apparatus lias been devised 
which will give results of high accuracy, not only as regards the 
measurement of the income and outgo of the carbon, nitrogen, and 
hydrogen, but also of heat and energy. When this end is attained, 
the apparatus can be readily duplicated for experiments on human 
nibjects elsewhere and can easily be modified for use in similar 
experiments with animals. It is reasonable to expect that with the 
trte of such an improved apparatus much additional light will be 
.hrown on the difficult problems relating to the conversion of food 
"to heat and energy ir he bM}'^ ^^^'^ th^ '»r^mT*«i,r»+ive 'nutritive value 
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(Bulletin No. 35), by Edward B. Voorhees, M. A., director of the New 
Jersey Agricultural Experiment Station and professor of agriculture 
at Rutgers College, contains an account of investigations carried on 
in cooperation with the New Jersey Experiment Station, which included 
a study of the composition and cost of bread, two baking experiments, 
the composition and cost of milk in cities in New Jersey, and a dietary 
study of a mechanic's family. The investigations on bread and milk 
reported in this bulletin serve to show the desirability of closer atten- 
tion on the part of the purchaser to the securing of adequate return 
in nutritive value of the food purchased for the money expended. 
They also show the need of better standards by which to regulate the 
sale of these important foods. 

Dietary Studies at the Maine State College in 1895 (Bulletin No. 37), 
by Whitman H. Jordan, M. S., director of the Maine Agricultural 
Experiment Station and professor of agriculture in the Maine State 
College, contains an account of experiments made to determine the 
relative expensiveness of different dietaries. The results were impor- 
tant as indicating that by attention to the nutritive values of the differ- 
ent articles of food, especially meat and milk, the cost of the dietary 
may be materially modified. These investigations were carried on in 
a college boarding house and are perhaps of especial interest to the 
managers of institutions where considerable numbers of people are 
fed on a uniform diet. 

Dietary Studies with Reference to the Food of the Negro in Alabama 
in 1895 and 1896 (Bulletin No. 38), contains an account of studies con- 
ducted with the cooperation of the Tuskegee Normal and Industrial 
Institute and the Agricultural and Mechanical College of Alabama. 
A large amount of data, believed to be fairly representative of the 
kinds, amounts, and composition of the food materials which enter 
into the food of the colored population of the Southern States, is given 
and the deficiencies of their diet and the ways in which its hygienic 
and pecuniarj'^ economy may be improved are pointed out. 

Dietary Studies in New Mexico in 1895 (Bulletin No. 40), by Arthur 
Goss, M. S., professor of chemistry in the New Mexico College of 
Agriculture and Mechanic Aris, contains a report of dietaries of three 
typical Mexican families and the composition of a considerable number 
of foods used in the dietaries of a large number of people in the south- 
western portion of the United States. 

The following publications are in press: 

Losses in Boiling Vegetables and the Composition and Digestibility 
of Potatoes, and Eggs (Bulletin No. 43), by H. Snyder, Almah J. 
Frisby, and A. P. Bryant, contains an account of investigations 
carried on in cooperation with the Minnes')ta station and elsewhere 
with special reference to the effects of cooking and upon the nutritive 
value of potatoes and the comparative digestibility of potatoes and 
eggs. 

Report of Preliminary Investigations on the Metabolism of Nitro- 
gen (Bulletin No. 44), by Prof. W. O. Atwater, C. D. Woods, and 
F. G. Benedict, contains an account of investigations made with the 
respiration calorimeter above referred to (p. 136). This is the first 
detailed account of these investigations, which have already attracted 
wide attention. 

The following bulletins have also been completed in manuscript: 
The detailed compilation of analyses of American food materials; and 
a report, on dietary studies among people in the congested industrial 
districts of New York City during 1895 and 1896. 
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A number of other reports have been received and are being put in 
form for publication. 

CONTINUANCE OF THE INVESTIGATIONS. 

Congress having provided for the continuance of the nutrition 
investigations during the present year, arrangements haye been made 
for carrying them on in accordance with the general plan hitherto fol- 
lowed. The investigations will be conducted in a number of the same 
places as last year, and the experience which the workers have acquired 
in this particular line of research should enable them to secure even 
better results than previously. 

As these investigations have developed it has become apparent that 
some further definition of their limitations should be made. A con- 
siderable amount of the information thus far published had already 
been accumulated by agencies outside the Department before the 
Federal funds were available for this purpose. For example, as a 
basis for dietary and other nutrition studies it was necessary at the 
outset to compile tables of analyses of food materials, many of which 
had been made by the Division of Chemistry of this Department and 
by the experiment stations. These compilations have been supple- 
mented as the investigations have proceeded by analyses made in 
connection with the dietary studies or with a view to supplying the 
deficiencies in our information regarding the composition of particular 
food materials. The point has now been reached when a sufficient 
number of analyses have accumulated for all ordinary purposes con- 
nected with nutrition investigations, and work on this line will there- 
fore be discontinued, except as far as it may be necessary in connec- 
tion with the dietary and digestion studies. Many questions regarding 
the methods of analysis and the chemical constituents of foods still 
remain to be solved. A few studies in this direction have been made 
in connection with the nutrition investigations, but as this is in itself a 
large field of investigation and is wholly chemical in its nature, it has 
been decided to exclude work of this kind from these investigations. 
Systematic investigations on the nutrition of man are of so com- 
paratively recent a date that the scope of the science of human nutri- 
tion has not yet been definitely determined. There is, however, a 
large number of problems the solution of which involves the applica- 
tion of the principles of physiology (i. e. , the physics and chemistry 
of the human organism), which, without doubt, are within the domain 
of the science of nutrition. Questions regarding the food supply and 
consumption of people of different occupations and the pecuniary 
economy of different kinds of dietaries are by the terms of the law 
clearly within the i^rovince of the nutrition investigations carried on 
)y this Department. For the current fiscal year, therefore, these 
TIT ^aHorations will be confined to studies of food supply and consump- 
JL dietary studies (nutritive value and cost of different dietaries), 
*^^estion experiments, the effects of cooking on the nutritive value 
iiid digestibility of food, and calorimeter investigations. It is believed 
hat along these lines there is need of the accumulation of a large 
• mount of data by means of which the principles necessary to establish 
>^ional basis for the nutrition of man may be established, and useful 
,it,ji.ical suggestions may be made for improving the dietaries of dif- 
A^'AT^f ^lasses of people from both hygienic and pecuniary standpoints. 
. 9 already a large amount of popular interest in questions 
- .. TiimanTir ritjoT ^.leip'^utary instructioninphysiologyand 
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cooking is now quite generally given in the public schools. Cooking 
schools and departments of domestic science are already established 
in many places and their number is rapidly increasing. Such inves- 
tigations as the Department is conducting will gradually furnish a 
scientific basis for such instruction, which is greatly needed. The 
Department is already in communication with numerous educational 
institutions throughout the country which have received its publica- 
tions on these subjects and are seeking further information. The 
questions involved in those investigations also have an important bear- 
ing on the care and treatment of invalids, although it is not intended 
to undertake investigations with any but healthy subjects. No one 
knows better than the well-educated physician how slender is the 
basis of correctly ascertained facts on which theories of the digesti- 
bility of foods and other matters regarding the effects of foods on the 
human organism are based. 

Moreover, investigations on human nutrition have an important 
relation to those which the experiment stations are conducting on the 
nutrition of domestic animals. For example, the apparatus (i. e., the 
respiration calorimeter) for the accurate determination of the income 
and outgo of the chemical elements of food and air and of the heat 
and energy resulting from the consumption of food when perfected 
may be readily adapted for use in experiments with animals. Thus 
far the scientific experiments on the nutrition of animals have been 
for the most part carried on in foreign countries. There is great need 
of thorough investigations in this line in this country, and it is hoped 
that one result of the nutrition investigations conducted by this De- 
partment will be to make it possible for our experiment stations to 
carry on more accurate and thorough investigations on the nutrition 
of domestic animals than have been undertaken elsewhere. 
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U. S. Department op Agriculture, 

Division of Forestry, 
Washington^ D. C, August 31, 1897, 

Sir: I submit herewith my report of the work of the division for the 
fiscal year ending June 30, 1897. 
Respectfully, yours, 

B. E. Fernow, Chief, 
Hon. James Wilson, Secretary. 



WORK OF THE TEAR. 

The appropriations made for the fiscal year ending June 30, 1897, 
for the work of the Division of Forestiy amounted to $8,520 for the 
statutory roll of emploj'ees and $20,000 for the general fund "to 
enable the Secretary of Agriculture to experiment and continue an 
investigation and report upon the subject of forestry and timbers, for 
traveling and other necessary expenses in the investigation, and 
for the collection and distribution of valuable economic forest-tree 
seeds and plants." Of this latter sum a very small balance remains 
unexpended. 

chief lines op investigation. 

The principal lines of experimentation have been three: (a) The 
experiments in tree planting in the plains; (6) timber physics; (c) 
biological investigations. 

TREE-PLANTING EXPERIMENTS. 

In the tree-planting experiments five stations, in addition to those 
ready established, were authorized, viz: College Station, Tex. ; StiU- 
kter, Okla. ; Logan, Utah; Crookston, Minn., and Grand Rapids, 
All Bse stations are located on the experimental farms of 
colleges. In addition to 28 acres planted to trees in 
«rture, six conifer nurseries have been established and a 
' of nursery stock has been purchased for future plant- 
I ital plantings have in the main l)een very sue- 
much favorable attention from the people 
en they are designed to benefit. The total 
smtations at all stations is 59^ acres. 

Fork during the fiscal year amounted to 

QLOunt $675 was used in a cooperative 

range of hardiness of trees, and $3,200 

nursery stock for future plantings, leav- 

stock set in permanent plantations, for 
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TIMBER PHYSICS. 

The investigations heretofore conducted under the name of " timber 
physics," being an inquiry into the characteristics of economic species 
of timber which have bearing upon their use in mechanics and the 
arts, have been very considerably reduced in deference to the wishes 
of ex-Secretary Morton and yourself. 

The expenditure in connection Avith this work for the year amounted 
to $1, 166. 15. Messrs. Neely and Stiick spent three months at the labo- 
ratory in St. Louis working up data of tests previously made by Pro- 
fessor Johnson. Lat^ in the year the test laboratory of the Southern 
Railway, in Washington, D. C., was rented, and the unfinished work 
necessary for the completion of such species as are now in course of 
investigation will be done here, except the testing of large beams, 
which will be done at St. Louis, the laboratory here not having facilities 
for such testing. 

As I have pointed out repeatedly, in this line of investigation the 
value of the data depends largely upon their numerical quantity. A 
few tests and even a few hundred tests are valueless and unable to 
give a reliable statement of the average strength of the wood, because 
of the variableness of the material. Hence much of the data accu- 
mulated will remain valueless until a sufl&cient number of tests is 
added for those species for which only a small number of tests have 
so far been made. Besides, many of our most important timbers are 
still unknown as regards their quality. Especially is this the case 
with the Pacific Coast timbers, which will presently have to be used 
by the Eastern wood consumers, when the home supply begins to 
wane. This ignorance leads to wastefulness, and it is the duty of 
the Government to furnish the reliable information which alone can 
stop this waste. 

These investigations are not only to determine the mechanical 
strength of our woods, although this has been the first object, but 
also their other properties which make them serviceable to the wood 
worker for the many purposes for which wood is used. A knowledge 
of the nature of the forest crop, of its quality and applicability to the 
arts, and of its dependence on soil and climate where grown is the 
final object of this line of work. 

The only hope which we have to lengthen out our supplies of home- 
grown forest materials lies in a more conservative and economical use 
of the same. 

At present not only is the logging done wastefuUy, but the woods 
are misapplied and uneconomically used on account of the prevalent 
■«jnorance of their true value. 

There is no other Government agency equipped to carry on these 

nvestigations, which are as germane to forestry as the investigations 

nto the chemistry of food crops or the investigation into the physics 

)f soils and into the relation of soil and crop is to agriculture, and 

lence should be carried on by the Division of Forestry. Moreover, pri- 

"'^^ endeavor is for various rea^sons unable to cope with the problem. 

"^ommetid, therefore, that if the present general appropriations 

division of Forestry are not deemed sufficient or are not to be 

.^^K.d SO as to bring these investigations to a desirable conclusion, 

. jjt^ocial appropriation for the purpose be asked for as proposed by the 

nil presented in the House and Senate of the last Congress (H. R. No. 

1 9 and S. Nc '^^ *) and strongly recommended by your predecessor. 

, ^^nT>/-of III this 1^'^'* of work «nd with the object of promot- 

- ' ' ri'^l^M u^iiou-iru - i^T^ber iu the varfous indus- 
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tries, a report on the use of wood in mines was prepared by Mr. John 
Birkinbine, C. E., late president of the American Institute of Mining 
Engineers. It is proposed to secure similar reports by experts in other 
woodworking and wood-consuming industries. 

BIOLOGICAL INQUIRY. 

In the line of biological inquiry, which has for its purpose the deter- 
mination of the life history of our principal tree species, including 
their rate of growth, characteristics at various periods of development, 
conditions affecting development, possibilities of protection, and simi- 
lar practical aims, the work of the year has been fruitful. 

An investigation into the development of white pine in the forests 
of Pennsylvania, Wisconsin, and Minnesota, resulting in the analysis 
of 675 individual trees grown under varying conditions, and 60 acre 
yield measurements, and a study of white cedar and of cypress, with 
observations on the forests of Tennessee, were made by various mem- 
bers of the division force, and the data thus obtained in the field have 
been prepared for the press. 

In addition to these studies the division cooperated with the Depart- 
ment of the Interior in an investigation of the standing timber on the 
Red Lake Indian Reservation in Minnesota, which resulted in a revi- 
sion and increase of estimates heretofore made by the agents of that 
Department. 

The expenditures connected with biological work were almost exclu- 
sively for traveling, the total authorizations for the purpose amount- 
ing to $2,225, the expenditures being considerably less. 

INVESTIGATIONS OF FOREST CONDITIONS. 

The writer undertook in the summer of 1896 a more or less compre- 
hensive reconnoissance survey of the forest conditions of Arizona and 
their relation to the cultural development of the Territory. The inves- 
tigation was made at the request of a public-spirited citizen, Mr. D. 
M. Riordan, of Flagstaff, who generously assisted in the same, with a 
view of obtaining a basis for the formulation of a rational forest policy 
to be incorporated in the constitution of the coming State. 

The time at disposal was not sufficient to complete the survey. To 
make a satisfactory comprehensive report a second visit would be neces- 
sary. The results of the fii-st visit were, therefore, only utilized in the 
form of a popular lecture before a joint meeting of the American 
Forestry Association and National Geographic Society, published in 
part in the magazine of the latter society. 

TIMBER TREES FOR THE ARID REGIONS. 

In addition to this study of our own economic species, at your sug- 
gestion a beginning has been made in the investigation of the timber 
trees of the arid regions of other countries, with a view to securing 
such as may give promise of succeeding in the plains for trial here. 

Dr. Edward Palmer, a botanical collector of note, has been commis- 
sioned to secure seeds of trees of economic importance from the dry 
regions of the Mexican plateau, which will be thoroughly tested in 
our Southwestern States and Territories. Mr. David Fairchild was 
requested to aid the division in a similar way by making a survey of 
the arid regions of Australia, in which continent he was traveling, 
but unfortunately the letter bearing his commission did not reach him 
until after his return to America. 



144 REPORT OF SECRETARY OP AGRICULTURE. 

Prof. N. E. Hansen, a special agent of the Department, who is now 
collecting seeds in eastern Europe and Siberia, will endeavor to secure 
promising forest-tree species for the experiments of this division. 

PUBLICATIONS. 

The publications of the division during the year include two bulle- 
tins, five circulars, and Senate Document No. 40, a review of the 
white pine timber supplies, prepared for your signature in compli- 
ance with a request of the Senate. Two articles were also furnished 
for the Yearbook. 

The following bulletins and circulars are expected to be brought to 
completion and publication during the coming year: White Pine 
Monograph; Growth Tables of White Pine and Methods of Rate of 
Growth Measurement ; Oregon Forests and Timber Trees ; Forest Con- 
ditions of Wisconsin; Check-list of Names of Trees; Washington 
Trees; Distribution of Moisture in Green and Dry Timber; Influence 
of Size on Strength; Use of Wood in Charcoal Making and in Mines; 
Drj'^ Kilns — Principles and Practice; Tree-planting in Forestless 
Regions. 

PERSONNEL. 

The personnel of the division has been but little changed during the 
year, the force now including, besides the chief and assistant chief, 1 
dendrologist, 1 timber expert, 2 computers, 1 field agent, comprising 
what may be called the scientific staff, with 5 clerks and a messenger. 

CORRESPONDENCE. 

The correspondence of the division continues to increase, and covers 
a very wide range, requests for information on all subjects connected 
with tree species, timber statistics and tree planting, care and man- 
agement, being received daily. 

PROPAGANDA. 

The division is still called upon from time to time to assist in the 
propaganda for better forestry methods and in the promotion of for- 
estry education. In this connection the writer delivered a series of 
12 lectures before the school of economics in the State University of 
Wisconsin, over 100 students attending, the lectures being designed 
to give students of political economy an idea of the position of forests 
and forestry in the national household. 

Other lectures were given before the Ladies' Natural History Club 
of Milwaukee, the Home Congress at Boston, the New Jersey Forestry 

ssociation at Trenton and Plainfield, and at other occasions. 

o assist in a worthy attempt to make a proper selection and use of 

)lant mat<3rial in the parks and streets of Savannah, Ga., although 

^>>« subject is not exactly germane to the work of the division, Mr. 

•-udworth was detailed to assist the tree and park commission of that 

ity, the commission paying exT^^^isPS, ^or the purpose of making a 

)ort on the arborescent fl^ -^ -H* i»'»Ti^'^'T^g district and its 

•olieability for park j -^ ^'•-.c 

.-^^ .o. ' .r^xiAef«r ^r- . . ^, _ ^ ...^ oj^irtictturcs and others 

'^^ • -u**r •■ - '^gislation have been re- 

" ^ va- *»ken by the division in 

■ .am ^.oiatiou *vhich resulted in the 

■-.lingo i^^^axjx ■^- <xo Department of the Interior for 



i 
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Also, in the line of propaganda the division participated in the dis- 
play made by the Department at the Nashville Centennial Exposition. 
The space being limited, it was mostly devoted to an exhibit of the 
varied forest flora of the South, a monographic display of the leading 
lumber trees of the South, and the instructive models prei)ared for 
the Atlanta Exposition, showing the influence of erosion on farms due 
to deforestation, from which the Southern States suffer especially. 

RECOMMENDATIONS. 

The present statutory roll is unsatisfactory, as is evidenced by the 
necessity which would seem to have appeared of transferring clerks 
to the lump fund appropriation in order to increase their salaries. 

The absence of latitude to make reasonable increases of salary for 
length of service or increased efl&ciency, which a continuously stable 
statutory roll brings with it, has proved itself most objectionable. 

A range of salaries for given positions, to be accorded at the dis- 
cretion of the Secretary, would improve the service. 

Believing, furthermore, with your predecessor, as expressed in the 
Secretary's report for 1896, that the scientific work in the Department 
is greatly underpaid, while the clerical work in proportion is paid fully 
up to its value, I would recommend, provided the statutory roll is 
adhered to, the following readjustment: Chief, $3,000; assistant 
chief, $2,500; indexer and general clerk, $1,400; stenographer and 
typewtiter, $1,200; copyist typewriter, $1,000; herbarium clerk, $840; 
messenger, $480. Total, $10,420. 

In order further to increase the efficiency of the division, I would 
recommend the addition of three scientific workers to the staff — a 
superintendent of the tree-planting experiments, an expert in vege- 
table anatomy, and a specialist to investigate and secure for trial 
promising trees from other lands. The tree-planting experiments 
should be extended not only in the area of the existing plantations, 
but in number, so as to fairly include all conditions to be met with 
throughout the western plains. Heretofore this work has been under 
the direct oversight of the assistant chief, but it is now assuming 
proportions which demand the entire attention of one man. 

If the work of investigating the life history of our economic species 
is to be continued, and I can think of nothing of greater importance 
to the forest interests of the country, our timber expert should have 
the assistance of a trained vegetable anatomist. With two such men 
this work could not only be made much more effective, but a prelim- 
inary canvass of forestry conditions, recommended in the last annual 
report of this division, could be begun and methods for this important 
work could be evolved. 

The work of collecting and importing foreign species, especially 
such as promise adaptation to our dry regions, should be made exhaust- 
ive, and for this purpose a man of peculiar qualifications is necessary. 
He should be not only a botanist and linguist, but he should be 
familiar with the practical needs of the West, and should have good 
business ability. 

If the timber physics investigations are to be abandoned I would 
recommend that the two computers and one clerk now engaged in that 
work be dismissed, and the saving thus effected will provide for the 
salaries of at least two of the additional assistants needed. 

The work of the division is capable of contraction or expansion 
according to the importance which is attributed to the forestry 
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interests of the country. In the opinion of the writer, a future gen- 
eration will justly charge the present generation with criminal neglect 
of the subject. 

Our present forest industries represent an annual product valued 
at over $1,000,000,000, yet these industries find no care in the Gov- 
ernment beyond the small pittance of appropriations which has been 
made to the Division of Forestry. 

Moreover, it is becoming more and more apparent that the future 
of our lumber supplies will depend more on the action taken by gov- 
ernments, State and Federal, than on individual action, since forest, 
production involves such long periods of time that only permanent 
corporations such as the State can profitably engage in it. Hence, a 
much more serious consideration should be given to the subject than 
has been done so far. 

In the first place, we should know the condition of our present sup- 
plies. An expenditure of $300,000 for this knowledge will not be 
misplaced, for it would at once take the question of existing and pros- 
pective supplies out of range of speculation and give a basis for all 
further measures and appropriations to secure a sufficient future 
supply. 

The knowledge of the actual condition of supplies and their imme- 
diate future will also place the lumber manufacturers on their guard 
in time and undoubtedly induce more careful methods of logging and 
using the virgin supplies. 

Correct knowledge of the properties of our timbers, their strength 
and other working qualities, would also serve to economize our pres- 
ent supplies and enable the coming forest grower to select his plant- 
ing material with more circumspection. I recommend, therefore, 
most strongly, that the timber investigations be not abandoned, but 
be brought as fast as possible to a reasonable conclusion. 

With the methods developed in the division it is believed that an 
expenditure of less than $50,000 will give us this most needful knowl- 
edge, which is immediately applicable to the practice and which the 
practitioners are anxiously looking for. 

The biological knowledge and the experiences from forest-planting 
experiments, which are desirable when forest production or sylvicul- 
ture will be more generally practiced, can be gi*adually accumulated 
and the slow progress in that direction is not reprehensible. Yet an 
jknnual expenditure of not less than $10,000 to $15,000 should alone be 
'considered adequate and remove our present efforts from the deserved 
^harge of picayunishness. 

I recommend, therefore, that an increase of appropriations to $50,000 
>e submitted to Congi^ess for the purpose of merely expanding ade- 
luately the lines of work so far inaugurated. 

The authorization by Congress for the inauguration of a system of 

..tp'^^i^T^ ^nd management of the national forest reservations nat- 
4 n g^cjdts the possibility of the transfer of the reservations to 
.c ' ^^ this division, and I would respectfully suggest that such a 
4. .wfp o be brought about by C^^a^r,aa'^r^r^s^^ action, would not only 
^ - *^ he forestry inter*"*^^*^ ^ • '^der one administra- 

^ut would tend t. • .xi. *,_i • ±^<,^, •^f^oortant purpose of 
• . ^.scivtt-^'^ns, their use «* ifopc v ^^^pplyi^^ one irrigation of the 
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U. S. Department op Agriculture, 

Division of Pomology, 
Washington, D. C, August 28, 1897. 

Sm: I have the honor to submit herewith a report of the operations 
of the Division of Pomology for the year ending June 30, 1897, 
together with an outline of work for the current year and estimates 
for the ensuing year. Owing to the fact that my appointment as 
Pomologist took effect after the close of the fiscal year, that portion 
of the report covering the past year's work was prepared at my request 
by the Assistant Pomologist, Mr. W. A. Taylor. 
Very respectfully, 

G. B. Brackett, Pomologist. 

Hon. James Wilson, Secretary. 



WORK OF THE YEAR. 

The regular oflSice work of the division has varied little from that 
of former years. It has consisted largely of correspondence with fruit 
growers, nurserymen, and others on matters relating to the adapta- 
bility of varieties to various portions of the country; methods of prop- 
agating, planting, pruning, and cultivating fruit trees and plants and 
of marketing the products thereof, together with answering such mis- 
cellaneous inquiries relating to the fruit industry in this and foreign 
countries as are received from time to time. 

The disposition of this correspondence with the force of the division 
as now constituted consumes a large portion of the available working 
time of the Pomologist or his assistant, and encroaches upon the work 
of original investigation which it is desirable and highly important to 
pursue. 

It is believed, however, that much benefit to the fruit-growing inter- 
ests of the country results frofn the interchange of experience that 
grows out of such correspondence and that provision for its continu- 
ance and development without encroaching upon the more important 
work of original investigation should be provided. 

examination and identification of specimens. 

The receipts of specimen fruits of old varieties for identification 
and of seedlings for examination with a view to determining their 
probable value in comparison with varieties already named and dis- 
seminated has been large, though somewhat smaller than during the 
preceding year. 

As a result of the investigation of specimen fnnts received, more 
than 550 descriptions have ^en added to the files, while 175 water- 
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color paintings and about 200 wax models have been added to the 
already large collection. More than 100 photographic negatives 
comprising specimen fruits, methods of propagation, typical trees, 
and orchard scenes have been made during the year. 

DISTRIBUTION OF TREES, SCIONS, CUTTINGS, PLANTS, AND SEEDS. 

About 750 lots of trees, scions, cuttings, plants, and seeds of fruit- 
bearing varieties and species have been sent to experimenters during 
the year. A total of nearly 250 choice varieties, representing 25 
species, have been distributed in this way. 

FIGS. 

In order that their adaptability to cultivation in the warmer por- 
tions of the country may be determined, collections of fig cuttings 
containing from 50 to GS varieties each, derived from the scions and 
cuttings obtained from the Royal Horticultural Society of England in 
1894, were placed at the experiment stations in Alabama, California, 
Florida, Georgia, Louisiana, Mississippi, North Carolina, and Texas, 
and with private experimenters in Illinois and Utah. Smaller collec- 
tions were placed with a number of individual experimenters, mostly 
in the Gulf States. It is intended that these experiment.-station col- 
lections shall be maintained in their entirety for a sufl&cient time to 
give the varieties a thorough test and that they shall be sources from 
which authentic stock of the more valuable varieties maybe obtained 
in future by grower in the several regions. 

CITRON. 

Small trees of the variety of citron designat-ed as "Corsican," 
derived from cuttings secured at Ajaccio, Corsica, in 1894, as the 
result of an investigation by a rei)resentative of this Department, 
were placed with more than 100 growers of citrus fruits, mainly in 
Florida and California. As a few trees derived from the same impor- 
tation are bearing fruit this season, it is hoped that the value of the 
variety for planting in this country will soon be determined. It is 
believed to be the best type of that fruit known to commerce, and 
that its successful introduction here will lead to a considerable pro- 
duction of the article now largely imported from Europe, either as 
preserved citron or as citron in brane for preserving in this country. 

CHINESE PERSIMMON. 

About 350 seedling trees of Chinese persimmon, grown from seeds 
obtained through the United States minister at Peking in 1895, were 
listributed in small lots to experimenters in the sections where the 
mtive persimmon is found, and, for the purpose of testing hardiness 
^nd adaptability, to a few localities elsewhere. 

Vs noted in tiie report of the l^omologist for 1895, the fruits from 
> liich these seeds were taken are reported to have been of large size, 
^ to 12 inches in circumference, and of superior quality. The few 

.aH liner trees of this lot which were planted upon the Department 
. ... u n Washington have endured the past two winters without 
1 ui. ^^ey are appare^^^ y quite distinct in their wood and leaf 
»>inrQr ..- ^'u the ty' ^ ^"'« ^ li*^^ imported some years ago from 

«.|/«*i - ' ' '^onaiHA, *i... .. . r fha ^'ibtroplcal i)ortions of the 

Tnit-AT <%i.^ .. 
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COMPARISON OP METHODS OP ROOT GRAPTING. 

The nursery period of the first comparative test of methods of root 
grafting the apple was completed during the year. In this test scions 
t)f each of 25 varieties of apple received from Hungary in the spring 
of 1895 were used. These were root grafted upon apple seedlings by 
three methods, designated a« "whole root," *'top cut" and "bottom 
cut," and planted in consecutive order, by varieties, in «t plot of ground 
where they could be given ordinary nursery treatment for two years. 
At the end of this time the trees were taken up with special care to 
insure the preservation of all the larger and more important roots. 
They were then carefully graded and counted to determine the rela- 
tive percentages of marketable and unmarketable trees, as estimated 
by nurserymen. At the same time photographs were made to record 
observed differences in size and habit of root growth, due to the dif- 
ferent methods of propagation. A full account of the experiment 
will be found in the forthcoming report of the Pomologist for 1896. 

In accordance with the plan outlined in the report for 1895 the 
trees resulting from this experiment were divided into sets, each con- 
taining a number of varieties of trees propagated by each of the three 
methods. As far as possible the trees of each set were of uniform 
grade and size. These sets were placed at experiment stations for 
planting in orchard where they can be under the care of skilled observ- 
ers with a view to determine the relative vigor and durability of the 
trees resulting from the different methods. 

Such sets of varieties were placed at the experiment stations of 
Alabama, Arkansas, California, Colorado, Connecticut, Idaho, Indi- 
ana, Maine, Massachusetts, Maryland, Missouri, Nebraska, Nevada, 
Oregon, Pennsylvania, South Dakota, Tennessee, West Virginia, and 
Wisconsin. The horticulturists of these stations have agreed to 
cooperate in the experiment. At the same time the value of the varie- 
ties represented in the collection, all of which are supposed to be new 
to this country, will be determined by these experimentera. 

The remainder of the trees resulting from the test were placed with 
private exi>erimenters in different States, a careful record of the grade 
and metho<l of propagation of each tree sent out being made and 
marked upon the label for the information of the planter. 

APPLE VARIETIES FROM NEW ZEALAND. 

In Jane, 1897, scions of 18 varieties of apples of New Zealand and 
Australian origin were received through the kindness of Mr. John C. 
Blackmore, pomologist of the department of agriculture of New Zea- 
land. As not more than one or two of these were known to have 
been fruited in this country it was decided that they should be given 
a wide distribution. Though they were received after apple trees 
were in full leaf in all parts of the country they were successfully 
budded and grafted by a number of growers who received them, and 
it is hoped that the entire collection will soon be brought into bearing 
in this countr>\ 

ROUGH LEMON SEEDS. 

As the Bahia or Washington navel orange, which has been found 
to be unproductive when budded upon sweet seedling or sour orange 
stocks in Florida, is reported to l>e sufficiently productive when worked 
upon the "Florida rough" or "French" lemon, a small quantity of 
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seeds of the "rough lemon" of Jamaica, a closely allied form of 
citrus, which is highly prized in that island as a stock for orange trees, 
was secured and distributed to growers in the citrus districts for 
experimental planting and budding. 

The seeds were obtained through the kindness of Mr. William 
Fawcett, director of the Government botanical gardens at Kingston, 
Jamaica. 

DOWNING'S FRUITS AND FRUIT TREES OF AMERICA. 

Through the generosity of Mr. J. R. Hawkins, of Mountainville, 
N. Y., the division library has received the copies of Downing's Fruits 
and Fruit Trees of America used by the late Charles Downing up to 
the time of his death. These volumes contain corrections and supple- 
mental notes on varieties made by the author during the later years 
of his life. As many of them are based upon observations made sub- 
sequent to the last edition of the work they are of much value to the 
student of American fruits. 

As relics possessing historical interest, Mr. Hawkins also presented 
to the division the budding knife and garden trowel long used by 
Mr. Downing. 

EXHIBIT AT TENNESSEE CENTENNIAL EXPOSITION. 

As a means of spreading information on varieties of fruit suited to 
cultivation in the South, the exhibit oi' this division at the Tennessee 
Centennial Exposition was devoted chiefly to collections of models, 
paintings, and descriptions of varieties known to succeed south of the 
Ohio and Potomac rivers. 

A special exhibit calling attention to the pineapple industry in 
Florida consisted of bromide enlargements of photographic views of 
pineapple field and marketing scenes, surmounting a glass case in 
which were successively shown fruiting plants of different varieties 
of the pineapple shipped from Florida for that purpose. 

ADDRESSES MADE AND PUBLICATIONS ISSUED. 

Papers and addresses were delivered by the Pomologist or the 
Assistant Pomologist at meetings of horticultural societies or farmers' 
institutes in Delaware, Maryland, Pennsylvania, and Ohio. A bul- 
etin on Fig (Uilture, containing articles on "Edible figs; their cul- 
ure and curing," by Dr. (lustav Eisen, and "Fig culture in the Gulf 
states," by Frank S. Earle, was issued during the year. The annual 
eportof the Pomologist for 18i)5 was published, and a reprint edition 
)f 1,000 ^*/>pi'>s ^»f +>ip '"^Dort on Nut Culture in the United States was 

^-. M'l r^^ IE OF FRUIT VARIETIES. 
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tin. descriptive catalogue of fruits described 

»'an(. •• r-^ioe^'***! "vorks i)ublished in the United States has 

,A()ce«" ' '\ T. Lyon, of Michigan, special agent of 

*M''v. . - -Illness of this as a reference catalogue 

I- • . ic of the completed portion of it dur- 

^c cit jAi o isH ^'» ^i^true of Fruits of the Ameri- 

,.x, '"r'^ul Soci^ . li,.! < . . h^ ii and 8 of the printer, to 
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OUTLINE OP CURRENT WORK. 

In addition to the current work, an effort is being made to consid- 
erably enlarge the varietal herbarium of the division, which, when 
properly installed, will constitute an important adjunct in the work of 
identification and classification of varieties. 

The nursery period of a second comparative test of the three meth- 
ods of root-grafting, already alluded to, will be concluded. In this 
test standard varieties of American origin are used. 

Renewed efforts to secure authentic stock of "Jordan " almond will 
be made. 

It is intended that a beginning shall be made in the mapping of 
fruit districts, as outlined in the report for 1895. 

No provision has yet been made for furnishing the State experiment 
stations with duplicate models of fruits in the manner recommended 
in the report of last year. 

Certain lines of field investigation, which are of fundamental impor- 
tance to American pomology, can not at present be taken up for lack 
of the appropriations necessary to prosecute them to a definite con- 
clusion. 

PLANS FOB THE ENSTHNG YEAR. 

Besides Carrying forward the investigations already under way and 
recommended, it is desirable that a systematic effort be made to 
introduce a large number of species of trees and plants from foreign 
countries which have not heretofore reached the United States. 

A hasty preliminary examination reveals at least seventy species 
which are valued for their fruits in the countries where they are 
indigenous, covering a wide range of climatic conditions outside the 
tropics, and therefore worthy of introduction in the United States. 
In addition to these there are many allied species not valued for their 
fruit which are so closely allied to those already grown here as to war- 
rant a thorough test of them as stocks. This should be done with a 
view to discovering some that will be suitable to propagate our choice 
improved varieties upon, many of which lack sufficient vigor or resist- 
ance to the somewhat unfavorable conditions of soil and vicissitudes 
of climate which exist in portions of the United States otherwise 
adapted to fruit production. 

In order that the work already under way may be carried forward 
to completion and the proposed new work be taken up I would respect- 
fully recommend that the estimates submitted for the ensuing fiscal 
year include the transfer of two clerks, at $1,400 per year each, now 
on the fund for pomologicai investigation, to the statutory roll of the 
division. 



REPORT OF THE CHIEE OF THE DIVISION OF SOILS. 



U. S. Department op Agriculture, 

Division op Soils, 
Washington, D. C. , Jidy 28, 1897. 

Sir: I have the honor to submit herewith a report upon the work of 
the Division of Soils for the fiscal year ending June 30, 1897. 
Re8i)ectfully, 

Milton Whitney, Chief. 
Hon. James Wilson, Secretary. 



WORK OF THE YEAR. 

principal lines op investigation. 

The most important lines of work carried on during the past year 
have been an investigation of the soils of Florida; a continuation of 
the investigation of the principal tobacco soils of the United States; 
the perfection of the electrical method of determining the moisture, 
temperature, and salt content of soils; the study of the moisture con- 
tent of a number of the important soil formations of the country, and 
a continuation of the investigations of the physical properties of soils 
and the devising of methods for the practical study of soil conditions. 

A bulletin is in course of preparation on the preliminary study of 
the soils of Florida, particularly those adapted to tobacco, truck, and 
pineapples. A large amount of field work was done in Florida in the 
early spring and a great many soil samples collected there that have 
since been examined to determine their physical texture, and a few 
chemical analyses have been made by the Division of Chemistry to 
throw light upon some of the problems presented. Records have also 
been kept of the amount and daily fluctuation of the moisture in 
typical hammock, hi^h pine, and scrub land of the State during the 
season, and the results throw an important light upon the agricultural 
value of the different soil formations of the State and the local distri- 
bution of the native vegetation. 

The field work has been practically completed, and the laboratory 
work is about finished on the special study that has been made of the 
tobacco soils of the United States. A bulletin is in preparation giv- 
ing the result of the investigation. This will sliow in a very striking 
manner the relation of the physical character of the soil to the class 
of tobacco which can be successfully produced in any locality, and 
will give a basis for the mapping of soils adapted to any class or type 
of tobacco. 

The soils collection of the Department amounts now to over 3,000 
samples, from various parts of the United States and several foreign 
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countries, representing many of the most important soil areas of the 
world. About half of these have been carefully examined. Many of 
the results have been published, while others await the collection and 
examination of more material, in order to develop special lines of 
investigation or to write up the soils of special agricultural areas or 
industries. 

VTATER CONTENT OF SOILS. 

Much time has been given, as heretofore, to the study of the water 
content of various soils, to determine the normal quantity in soils of 
different formations and of different agricultural areas as well as the 
normal variation which may occur in the water content without det- 
riment to the plants. The importance and bearing of this work can 
only be really appreciated by seeing the relation of the soil moisture 
to the general economy of plant growth. 

Under ordinary circumstances the temperature of the air is a prime 
cause of the evaporation or loss of water by plants; the relative 
humidity of the air, together with the general atmospheric move- 
ments, controls the evaporation, while the moisture of the soil sup- 
plies loss due to evaporation. For a steady and continuous growth 
of plants there must be a certain relation therefore between temper- 
ature, which is the cause of evaporation; the relative humidity, which 
is a controlling factory and the soil moisture, which supplies the loss. 
It has been possible to determine from the field records what may be 
called the line of drought for a number of the important soils of the 
country. This is the minimum amount of water which the soil must 
contain under ordinary conditions of temperature and humidity in 
order that the crop shall not suffer. This line of drought depends, 
of course, upon the texture of the soil as well as upon the temperature 
of the air, the kind of plant, and the stage of development. The tex- 
ture of the soil has an influence on this, because in a soil of fine tex- 
ture, made up mainly of clay and fine sand, the movement of water 
is quite slow and there must be a large quantity of water in the soil 
to insure an adequate supply moving up to the roots of the plant to 
replace that lost by evaporation. This explains the well-known fact 
that a plant may thrive in one soil with 5 per cent of water, while it 
would perish in another soil containing 15 per cent. 

The temperature and relative humidity of the air affect this line of 
drought, because with a low temperature and a high relative humidity 
there is comparatively little loss of water and a smaller supply in the 
soil may be ample, while with a high temperature, unless this is 
balanced by a very high humidity, there will be a greater evaporation 
from the plant and a larger amount of water will h6 needed in the 
ioil to insure an adequate supply to the plant. The kind of crop and 
he stage of development will obviously affect the location of the line 
of drought for any soil, as different plants require different amounts 
^f water, and this differs again according to the stage of the develop- 
• '^ t. Tlie water supply of the soi 1 is, therefore, a very important factor 
^ Airvf^^^^'^i^cal studies. It is clearly possible to establish approx- 
imate* • my soil and for any crop the relation which must at all 
Tir^^o .. ., letween the temperature, the relative humidity of the air, 
• J au. jant of moisture that must be present in the soil to main- 
"C balance. To this end records have been kept of the amount 
uvisture in a number of the principal soil formations of the coun- 
, some of the rec^ ''o e^^ending *- "^^ hree or four seasons, accom- 

i.TiiA'l -^th oc'ofn .,f, ^t: .'" hi. 'in.i --•iHifioTi nf t.h« goll and of the 
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MEASUREMENT OF SOIL MOISTURE. 

The electrical method of moisture determination mentioned in my 
last report and described in a bulletin issued by the division has been 
still further perfected. Sixteen stations have been equipped with 
these electrical instruments in various parts of the country and in 
several important types of soil. Records have been kept at these 
stations for periods varying from two to four months, and it has been 
found that the method can be used by anyone with ordinary care. 
As a result of these field records I feel perfectly satisfied with the 
operation of the method, and equally satisfied that it will prove of 
great value in soil investigations as well as of practical and commer- 
cial value. One great value of the method is that the electrodes are 
permanently buried in the field at any depth desired and the field can 
be cultivated or cropped as usual. The electrical resistance between 
the electrodes is read off from a scale, and this resistance varies accord- 
ing to the square of the water content. By once thoroughly standard- 
izing the electrodes, therefore, and by the use of tables which are 
furnished by the division, the moisture content of the soil can be 
determined at any. time from the electrical resistance of the soil. 

Having perfected this method of moisture determination, in which 
the moisture can be rapidly and readily determined successively at 
the same point without any disturbance of the soil, it is possible to 
study in a very satisfactory way the infiuence of different methods of 
cultivation, of fertilization, and of irrigation upon the water content 
of soils. This is a line of very practical work, made possible only by 
the perfection of such a method as this. Plans are being drawn up 
now for an exhaustive study of the infiuence of methods of cultiva- 
tion, fertilization, and cropping upon the water content of the soil in 
different parts of the country. 

Investigations are also being vigorously pushed on the physical 
properties of soils and on practical methods of determining these in 
the field. Some very important results have just been attained, 
explaining more fully than ever before the real cause of the capillary 
movement of water in soils. It has been found that this is due to the 
curvature of the water surface between the grains of soil. In fine- 
grained clay soils and in dry soils generally the curvature of the sur- 
face of the water between the grains is very great. On account of the 
great curvature of the surface there is a pressure outward and a tend- 
ency for water to be drawn into the spaces between the grains from 
any other part of the soil where there is more water and where the 
curvature of the surface of the water between the grains is less. This 
is the practical cause of the capillary movement of water in soils upon 
which plants depend for their current supply. Methods of cultiva- 
tion and of fertilization have an infiuence on this, and investigations 
will be continued along these lines to see the extent of the influence 
we have upon the movement of the moisture in the soil. 

BECOMMENDATIONS. 

The work of the division has developed far enough to give a reli- 
able basis for the classification of soils according to their agricultural 
values and capabilities. It is quite possible to outline the areas of 
soil in any agricultural district adapted to any particular class of 
croi)s. The value of this work to the farmer will be ob\iously very 
great, and it can only be undertaken in its broadest aspect by the 
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national Government. There are still large areas of land along the 
Atlantic coast and in other parts of the country lying out as waste 
lands which are adapted to the raising of early truck crops. There 
are large areas of land in many of our States, well adapted to the pro- 
duction of different classes of tobacco and to other agricultural and 
horticultural crops, which are not at present used to the best advan- 
tage because the relations of the soils to crops are not fully under- 
stood or appreciated. These soils can now be differentiated and 
mapped, and I consider it very advisable that this work be started. 
It would be a matter of great practical value to have a map of the 
truck soils of the Atlantic Coast or a map of the tobacco soils of the 
principal tobacco districts of the country. In view of the importance 
of this work and of the fact that our investigations have developed 
sufficiently to warrant our undertaking it now, I have recommended 
an increase in the appropriation for this division of 15,000 to provide 
for the necessary field investigations and additional laboratory work 
and the preparation of maps. 

DAILY RECORDS OF MOISTURE. 

Continuous records should be kept of the daily moisture content of 
some of the principal soils of the United States; for example, some of 
the cotton soils, and wheat, corn, tobacco, truck, and fruit lands. This 
is necessary not only to study the relation of soil to crops, as is being 
done at present by the division, but for the statistical value of the 
records. The records of the moisture content of the soils would give 
a basis for the more intelligent estimation of the climatological condi- 
tions and the probable yield of crops. Arrangements could be made 
for having these observations taken in the principal soil formations 
of the country with comparatively small expense to the Department. 
The method employed is capable of being used by any intelligent 
person located at a convenient distance from the place where the 
instruments should be installed to represent the typical soil condi- 
tions. The data so collected should be published at frequent inter- 
v|ils in connection^ with the meteorological data of the Weather 
Bureau and with th*e crop estimates of the Statistical Division. The 
statistical work of the Weather Bureau, the Division of Statistics, 
and the Division of Soils is closely related, audit seems advisable that 
it should be published together in an official statistical publication of 
the Department, so that the relation of the weather conditions, the 
soil conditions, and the crop conditions and estimates, which are based 
upon these, may all be brought together for the information of the 

jublic and as a basis for an exhaustive study of the climatology of 

*nr country. 

LEGISLATIVE AMENDMENT. 

Hi Mii.olusion, I wish to call your attention again to the limitations 

.*aeed upon the Department in securing competent observers on 

^^o^MTit, of the law prohibiting additional compensation to a person 

iuMMi^ work. This makes it impossible for the observations of 

V *tii- bureau, of the Statistical Division, and of the Division 

• ,/ils to ut akon by the same person, whereas it would obviously 

^ry much better if the work could all be performed by the same 

)v.xf>v>n. The crop correspondent would have a better knowledge upon 

vhi'^h to base his estimates if he was ecjuipped with meteorological 

inr mi np*^ iTr»ATit» " 'iiU iiA poi\ obse^^''p>T woulH be better equipped 
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to render successful service if he was in charge of the meteorological 
outfit of the Weather Bureau and in touch with the statistical work 
of the Division of Statistics. 

Furthermore, it would be possible by combining the work to greatly 
reduce the number of persons upon whom the Department dei)end8 
for its statistical information without in any way impairing the value 
of the services performed, and it would enable the Department to 
pay more in many cases and to secure the services of more able men 
without increasing the total cost of the service. Congress should be 
asked, therefore, to allow an additional salary for additional work to 
a person whose place of private business and whose location fits him 
to i)erform duties for several of the divisions in the Department, 
especially where, as in this case, the total salary would not exceed $400 
or $500 per annum. 



EEPOBT OF SUPERINTENDEirr OF EXPEBIMEirTAL GAESEVS 

AND GEOUVDS. 



XJ. S. Department op Agriculture, 

Experimental Gardens and Grounds, 

Washington, D, C, August 28, 1897. 

Sir: I have the honor to submit a report upon the work done in the 
Experimental Gardens and Grounds for the past year, with sugges- 
tions for the current year. 

Respectfully, William Saunders, 

Superintendent, 
Hon. James Wilson, Secretary. 



WOBK OF THE TEAB. 

The operations in this division are largely routine in their general 
character. The work of keeping tjhe grounds properly stocked with 
plants and attending to their culture, maintaining the lawns, road- 
ways, flower beds, and other ornamental plant areas throughout the 
park, involves constant care and the expenditure of much labor. 

The conservatories and plant structures also demand considerable 
labor. The collection of plants in the conservatories proper are 
mostly those of economic value, and serve as a nucleus from which 
selections are made of such as appear to merit propagation for 
experimental purposes and introduction as industrial plants, if a 
suitable climate can be found for their growth, and other conditions 
favorable for profitable culture. 

Other greenhouses are appropriated to the growth and propagation 
of the pineapple, the Citrus family, olive trees for the production of 
cuttings, and for other similar purposes. 

About 20,000 various ornamental plants are propagated annually to 
supply the flower garden and flower beds on the Department grounds. 

The distributions during the last fiscal year consisted mainly as 
follows: Strawberries, 36,500; grapes, native and foreign, 7,000; olive 
plants, 3,900; camphor trees, 2,900; fig cuttings, 4,000; pineapples, 
guavas, cinnamon, pepper, citrus, vanilla, coffee, loquat, etc., 1,800. 

The greenhouses and conservatories are mainly in good repair. 
After a service of twenty-five years, during which time they received 
but little in the way of repair except a coat of paint occasionally, a 
thorough overhauling was commenced. This involved the removal of 
all the glass and inspection of the woodwork, much of which was 
found to require renewal. After repairs the glass was replaced and 
the woodwork received two coats of paint. The roofs of the conserv- 
atory were found to be very much decayed, requiring the renewal of 
the greater portion of the woodwork. So far as finished the houses 
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are rain proof and show but little leakage or drip. This is principally 
due to the method of glazing, putty being used only in bedding the 
glass, none being used on outside of sash bars. This work of renewal 
of glass roofs is not yet completed, but will be continued until all have 
been overhauled. 

OUTLOOK FOB CXntBENT TEAB. 

The concrete roads and walks are worn out and need repairing. 
Some portions of these can be renewed at once, but a thorough renewal 
must wait appropriations for this specific purpose. 

Particular attention 1ms been directed of late to the propagation of 
olive trees. Of these the Department has a select assortment, and 
considerable interest is being developed in their culture ; but, like all 
introductions of this character, a very great amount of persistency is 
necessary before planters take up a new industry in earnest. This is 
the case with most introductions. Plants will be received, planted, 
and neglected, until someone more careful than his neighbors reaches 
some degree of success, extends his plants, and ultimately attains a 
proiitable expectancy; then others will follow in the same line, and if 
successful the culture will have been inaugurated. 

The camphor ];)lant may be taken as an example of the introduction 
of a new cr*op. For more than twentj^ years the Department has been 
distributing this plant in the extreme Southern States, first as a shade 
tree and as a shelter to orange groves, and more recently as of very 
promising industrial value. After all these yeai-s planters are now 
taking a special interest in its culture, trees are in great demand, and 
their value as economic plants will be proi)erly tested. 

With regard to future work exclusive of ordinary care of the 
gi'ounds and glass houses, the propagation of such economic plants as 
may seem advisable will be continued. At present the olive is the 
leading factor in propagation, as it is considered desirable to fully 
introduce and encourage olive culture in such of the Southern St-ates 
as seem suited to its profitable growth. Judging from past experi- 
ence, years may elapse before this will be accomplished. 

In conclusion, we are constantly on the alert to introduce plants of 
l)ossible economic value and to propagate and distribute them for 
trial. 



EEPORT OF THE AOKOSTOLOOIST. 



U. S. Department of Agriculture, 

Division op Agrostology, 
Washington, D. C, September i, 1897. 

Sir: I have the honor to submit my third annual report upon the 
work of the Division of Agrostology for the fiscal year ending June 
30, 1897, together with an outline of plans for the current fiscal year 
and recommendations for future work, presented in accordance with 
your letter of instructions under date of June 21, 1897. 
Respectfully, 

F. Lamson-Scribner, 

Agrostologist. 
Hon. James Wilson, Secretury. 



WORK OF THE TEAB. 

The work of this division, as authorized by Congress, is the investi- 
gation of grasses and forage plants, embracing all points relating to 
the natural history, geographical distribution, uses, and adaptability 
to special soils and climates. The law also authorizes the establish- 
ment and maintenance of experimental grass stations and the employ- 
ment of necessary labor and purchase of supplies for canying 
them on. 

grass gardens. 

There are at present two grass gardens maintained by the division, 
one located on the grounds of the Department of Agriculture and 
the other at Knoxville, Tenn. The one on the grounds of the Depart- 
ment covers less than an acre, but has serv^ed a very useful purpose 
in growing many varieties of grasses and forage plants. During the 
past year seeds of between 400 and 500 varieties of these plants were 
sown in this garden, the greater proportion of which germinated and 
made a fair growth, enabling visitors and others interested to become 
acquainted with their general characteristics and habits. This gar- 
den has attracted much public attention, particularly in its exhibi- 
tion of the grasses suitable for lawns. The seeds used were procured 
through the collections of field agents and by exchanges with foreign 
countries. 

The grass garden at Knoxville, Tenn., embraces about 7 acres 
of ground, and cultures there are conducted upon a more extensive 
scale. More than 200 varieties were grown in this garden during the 
past year, a considerable proportion of which are perennials, and 
their further development will be watched with interest. 
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FIELD WORK. 

The field work authorized during the past year embraces investi- 
gations, first, of the grasses and forage plants of the Southwest, 
including the States and Territories of Texas, Kansas, New Mexico, 
and Arizona; second, of the Northwest, including Colorado, Wyo- 
ming, and Montana; third, of the Gulf States, including those States 
bordering on the Gulf east of Texas. This work was begun by send- 
ing circular letters and blank forms of inquiry to parties likely to be 
interested in the work, whose addresses were obtained in various 
ways. The following circular letter, which in all essential points is 
the same as those directed to other sections, was sent to the South- 
western region: 

Washington, D. C, April 10, 1897, 

Dear Sir: The Secretary of Agricnltnre has directed that this division shaU 
begin an investigation of the forage problems and conditions that exist throughout 
the grazing regions of the Sonthwest, including the States and Territories of 
Kansas, Arkansas, Arizona, New Mexico, and Texas, giving particular attention 
to the native grasses and forage plants, their abundance and value, their preserva- 
tion, and the possible methods to be employed in restoring the grazing value of 
those regions which have become valueless through overstocking or other causes. 
Preliminary to taking up this work, we wish to put ourselves in communication 
with such parties as are interested in improving the forage conditions of the South- 
west, first, for the purpose of gaining a more definite idea as to what the present 
conditions are, and, second, how best to improve these conditions. After sainiiig 
this knowledge and ascertaining definitely where this division may work most 
effectively, agents, under the direction of the Secretary of Agriculture, wiU be 
sent into the field in order to gain a personal knowledge of the conditions and 
requirements, and for determining the most practical methods of introducing and 
cultivating those grasses and forage plants which are most likely to succeed, and 
which will at the same time be best suited for the needs of the stock raisers and 
dairymen. Any assistance you may render in furthering this undertaking, either 
by sending in the names and addresses of leading farmers and stock raisers of your 
region or by furnishing information relative to the points above indicated, wlU 
be highly appreciated. 

F. Lamson-Scribner, Agrostologist 

Approved: 

James Wilson, 

Secretary of Agriculture. 

The replies to these circular letters have been very encouraging 
and have shown a widespread and deep interest in the work of the 
division. More than 1,000 answers have been received, and the infor- 
mation thus acquired will be of the greatest value in carrying on the 
investigations. 

Early in May the assistant chief of the division was detailed to work 

n the Southwestern region under general instructions to secure all 

)ossible information in regard to the existing forage conditions of the 

cattle ranges by direct observation and by consulting with the leading 

>.ocl '^'i*^'^ ^ throughout that section, lie has spent most of his time 

'«itii*^ '^^us Doints in Texas where the cattle interest is of first 

• '-' 'iiiii ^^' ins ^ ^rywhere met with a cordial reception and has 

-''^'^^ 'ii- ' )oss" V '^vf/>nt by the citizens of that State 

. /*i'^n "*'*'^*i^^ a»«^»^«^*^^ in the division 

-Mit.-t - >• ^'Tationsin the 

' ^' • nr^- — •' utj^ii spent chiefly 

' • — iQ*- been most satis- 

Wyoming, was 
^11 iiM'ftstigations 
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in the southwestern part of that State, and Mr. David Grifl&ths, of 
South Dakota, was appointed for a like period to work in conjunction 
with an assistant of the division in the same field. 

The investigations, begun two years ago in Colorado, have been con- 
tinued this year by the temporary appointment of Prof. C. L. Shear, 
of Lincoln, Nebr., who was assigned to work in the southwestern part 
of the State. 

The immediate prosecution of the field work in the Gulf States, in 
which region collections were made during the past two years by an 
assistant in the division, has been assigned to Prof. S. M. Tracy, 
formerly of the Agricultural College of Mississippi. Professor Tracy 
has been authorized to prepare a report upon the forage plants and 
forage resources of the States embraced in this investigation. 

Reports upon the work performed in the field last year by Profs. 
C. L. Shear and F. E. Clements in Colorado and Mr. P. A. Rydberg 
in Montana are now in hand and ready for publication. All the field 
agents have been instructed to make collections of the grasses and 
forage plants observed, as well as seeds of those which it seems desir- 
able to propagate experimentally. The amount of material, both of 
botanical specimens and seeds, thus collected has been large and 
exceedingly valuable. Special attention has been directed toward 
collecting seeds of native leguminous forage plants and of those kinds 
which may be valuable to propagate on saline or alkaline soils. The 
collection by field agents of herbarium specimens, many of which 
have been distributed to the leading herbaria of the country, is espe- 
cially to be commended. The field observations made by Prof. L. H. 
Pammel, of the Iowa Agricultural College^ in the States of Iowa, Ne- 
braska, and Colorado during the years 1895 and 1896 have been secured 
by the authorization of a report upon the same. This report, together 
with the specimens collected by Professor Pammel, which serve to 
illustrate the botanical part of his report, have been received, and the 
matter designed for publication, now in the hands of the printer, will 
be published as Bulletin No. 9 of the division. 

During the season of 1896 Prof. M. A. Brannon, of North Dakota, 
was authorized to make certain field investigations in his State, and 
his report, together with that made by Mr. T. A. Williams, assist- 
ant in this division, formerly of South Dakota, and Messrs. David 
Grifl&ths and E. N. Wilcox, of the same State, who were given tempo- 
rary employment, is embodied in Bulletin No. 6 of the division, 
entitled Grasses and Forage Plants of the Dakotas. In addition 
to the collections made by the assistants and field agents already 
referred to, about 400 pounds of seeds of native grasses and forage 
plants of western New Mexico were obtained by purchase from Mr. 
J. K. Metcalfe, of Silver City, N. Mex. 

SEED DISTRIBUTION. 

The demand for new and improved forage plants which will grow 
and thrive on Western farms is constantly increasing, and it is of some 
importance that the valuable grasses that are disappearing from the 
prairies, mountain meadows, and pastures as a resiilt of overstocking 
should be given a fair trial with the foreign species which are con- 
stantly being introduced in order to show what they will do under cul- 
tivation. There are many valuable grasses among the several hun- 
dred indigenous species. With a view of carrying on investigations 
along this line by testing the qualities of our native grasses and forage 
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plants, the seeds which were collected during the season of 1896 were 
put up in small packages and divided into sets, which were distributed 
to agricultural experiment stations and individuals who expressed a 
willingness to cooperate with the Department in this work. There 
were in each of the first ten sets seeds of 135 species, and the first 
thirty sets contained 3,730 packages. Ten of these sete were sent to 
foreign countries from which valuable material has been received in 
exchange. These countries embraced New South Wales, Victoria, 
Algeria, Cape Colony, Natal, northwest India, Royal Botanical Gar- 
dens at Kew, England, and the experiment station in Switzerland, 
under the direction of Stebler and Schroeter. Two thousand five hun- 
dred packages were sent to experiment stations in this country west 
of the Mississippi River. The total distribution amounted to over 
0,000 packages of seeds. It is hoped and expected that the reports of 
the cultivations resulting from this seed distribution will be of much 
practical value. 

WORK ON THE HERBARIUM. 

During the year 5,000 sheets of mounted specimens have been 
added to the herbarium. The greater portion of these were from col- 
lections made by the field agents, but the number also includes those 
deposited by the Smithsonian Institution and the Botanical Division. 
The work of arranging the collection of duplicates into sets has been 
completed, and these sets have been distributed to the leading her- 
baria and educational institutions of this country, and seven sets 
have been sent to the principal herbaria of foreign countries. The 
number of specimens thus distributed amounts to over 10,000. 

ROUTINE WORK OF THE DIVISION. 

The routine work of the division consists in preparing and editing 
rei)orts for publication and the proof reading of the same ; attending 
to the wants and needs of the field agents; answering correspondents, 
and the naming of collections sent in for identification and those 
made by the assistants and agents in the field. Many of the replies 
to circular letters of inquiry demand acknowledgment, and the classi- 
fying of the information received through these circulars requires 
a good deal of time. 

In the preparation of the article on "Cow peas," published in the 

Yearbook, circulars of inquiry were sent out, 1,245 of which were 

returned with information. The more important data contained in 

these were embodied in the article referred to. Five hundred and 

nfty-five returns were received to the circular asking for information 

elative to "Sorghum as a forage crop." The data thus acquired 

xaro T)ublished in Farmers' Bulletin No. 50. A special circular upon 

iit*db and forage plant investigations was distributed early in the 

reason, to which 1,275 returns have been made. The verification or 

dentification of grasses sent to the division for this purpose has in 

• any cases demanded the expenditure of a great deal of time, and in 

uidition to the work of identifying the larger collections made by 

i^vir ^^ members of the division staff nearly 3,000 specimens have 

- -. '^t^^^ified for correspondents and about 600 letters of advice in 

^c«xu lo iiie kinds of grasses adapted to various purposes or different 

u ^Q-^ i^or T vrif^^on. Work has been commenced and some prog- 

.,.„..-,-. » ^ -kiioifro^ib"' -^^ ^b* r^***"!'^*' o^ North America. 
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PUBLICATIONS. 

An enumeration of the publications of tlie division will be found 
in the report of the chief of the Division of Publications. Attention 
may here be called to the nature of the publications issued. They 
are of two classes — purely technical publications, in which are 
described new species or in which lists of coUectioDs and revisions of 
genera are published, and popular or semipopular publications, which 
deal with practical questions relative to the forage problems of the 
different sectioi^ of the country and the merits of the indigenous or 
introduced grasses and forage plants. To the latter class belong 
Bulletins 5 and 6 of the division and Farmers' Bulletins on Alfalfa, 
Sorghum as a Forage Plant, and on the Soy Bean. The last mentioned 
is now in the hands of the printer and will be published as Farmers' 
Bulletin No. 58. The work of preparing illustrations of all the grasses 
of North America has been continued, and the drawings for this work 
are now nearly completed. The engravings are being made as rap- 
idly as possible. In order to hasten the publication of these illustra- 
tions and render them immediately available, 302 of those already 
completed were published, with a short descriptive account of each, 
in Bulletin No. 7. There has been a great demand for this bulletin, 
and it is hoped that a second edition may soon be issued. 

PLANS FOB THE CUBBENT FISCAL YEAB. 

The limited appropriation made for the work of this division for 
the current fiscal year does not permit of much modification or any 
extension of the plans already authorized. The care and maintenance 
of the grass gardens and the completion of the field work of the sea- 
son by those who have been detailed or authorized to carry it on and 
make reports, as already referred to, and the continuance of the prep- 
arations for the illustrations of the Hand Book of North American 
Grasses will, together with the routine work of the office, consume 
all the available funds. In fact, it has already been found desirable 
and necessary to curtail to some extent the office work in order to 
permit the continuance of the authorized field work and experiments, 
which are deemed of greater value and for which there is a greater 
demand. 

RECOMMENDATIONS. 

The interest manifested in the work of the division by Members of 
Congress and the public generally has been most encouraging. The 
work has met with hearty approval on all sides, and ^ere has been a 
constant and urgent demand for extending its operations, particularly 
in the line of field work and experiments. The appropriations hereto- 
fore made have been so limited that very little could be done beyond the 
maintenance of the routine work. The various demands upon the 
funds have so divided the appropriation that the amount employed in 
any one line has been entirely inadequate to develop it to a deserving 
degree of prominence or point of economic usefulness. The impor- 
tance of the work is clearly appreciated, and an increase in the appro- 
priation is not only desirable, but will be true economy, inasmuch as 
it will enable the Secretary to greatly increase the effectiveness of the 
work and materially add to its usefulness. 
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The continuance of field explorations and making collections is rec- 
ommended, and, if the funds appropriated will permit, the extension 
of this work west of the Rocky Mountains is urged. Owing to the 
desirability of propagating the more valuable of our native grasses 
and forage plants, more attention should be given to the collection of 
seeds and sufficient quantities gathered for the cultivation of these 
plants upon a practical scale, either at certain selected points or in 
grass stations established for the purpose. The location of these 
indigenous grasses is now well known, and labor can be economically 
employed for harvesting their seeds. Little-known or untried for- 
eign varieties ought to be procured by purchase or through the 
services of special collectors and introduced into cultivation here 
under systematic methods. This primary introduction and testing of 
foreign grasses and forage plants is of the greatest importance, and 
liberal allowance should be made for its effective prosecution. 

The division has many intelligent correspondents in all parts of the 
country who have rendered real service in the promotion of our inves- 
tigations by their valued communications or replies to circulars of 
inquiry. These correspondents often express a desire to cooperate in 
the work of the division by the cultivation of trial samples of seeds 
of forage plants, and requests are frequently received for seeds of 
little-known varieties or for those species designed for special pur- 
poses, as, for example, the holding of embankments subject to wash 
or holding in place drifting sands, or for special kinds of turf -forming 
grasses. Such seeds are often expensive and are not usually obtain- 
able in sufficient quantities to supply the demands of the Congressional 
distribution. 

It is believed much good may be done and the work of the division 
greatly promoted if means are provided for furnishing its correspond- 
ents, who will report the results obtained, with trial samples of seeds 
of the grasses and forage plants in question. By this means the 
adaptability of these plants to special soils and climates, as provided 
for by law in the establisliment of the division, may be determined in 
a practical manner and in a way which will be most helpful to all 
concerned. It is further suggested that special experiments be under- 
taken in selected localities where the work, if successful, may prove 
immediately useful in the propagation of sand- and soil-binding grasses 
and those best suited for the formation of turf. Many letters have 
been received requesting information as to the varieties of grasses to 
plant on embankments of steam and street railroads, and work might 
ye undertaken directly upon such slopes by the planting of those 
srraSvSes thought best to meet the end. in view in a given latitude. 
Along our seaboard and the shores of the Great Lakes there are 
lumerous places where much valuable property could be saved from 
lestruction by the judicious planting of grasses which will prevent 
he drifting of the moving sands. The State of Massachusetts has 
ilready done much in this line near Provincetown, on Cape Cod. 
n order to accomplish all that is desired in the investigations in the 

* -^t, referred to above, it will be necessary to establish grass gardens 

• ^ose regions where the work is now being carried on, and it is 

..ni^'^' ^ri ^h^t jrrass experiment st«+^^^s of practical extent be 
i«- • 'ithern portion of f • -c*Aihandle of Texas and in 

\,inr jiiia, pT^'i +>^^ .' •« »r)propriations be made 
*i '• ^va. ,^4^,. -^u be located in the 

- «^t • hr ^icinity of Great 
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REPOET OF THE BOTANIST. 



U. S. Department of Agriculture, 

Division of Botany, 
Washington, D, C, Aibgust H, 1897, 

Sir: I have the honor to submit herewith my fifth annual report, 
containing a review of the work of the Division of Botany for the 
year ending June 30, 1897, and a statement of some of its needs. 
Respectfully, 

Frederick V. Coville, 

Botanist 
Hon. James Wilson, Secretary, 



WORK OF THE TEAB. 

FIELD EXPERIMENTS WITH SEEDS. 

In my last annual report the need of trial grounds in connection 
with our seed tests was emphasized, and late last season a small begin- 
ning was made in this direction on the Department gi'ounds. This 
year, however, no space could be spared for this purpose, and a plot 
of about half an acre of the typical truck soil of the region was secured 
at Kensington, Md., a]K)ut 11 miles from Washington. Two series of 
trials are now in progress, one a simple test of all the varieties of peas 
and beans now on the market, the other a seed selection experiment 
with peas. Reports on both of these trials will be submitted at the 
end of the season. For the present it may be said that the results of 
the variety tests will be valuable to the Dei)artment when, before 
purchasing seeds this j^ear, it must decide how many of the new varie- 
ties offered for sale are worthy of distribution. The seed selection 
experiments are confirming the results obtained last year in the green- 
house, that large heavy peas produce an earlier and a heavier crop 
than either unselected or small peas. The total additional cost of 
these outdoor experiments and variety tests up to June 30, 1897, was 
about $130. 

investigation of new crops. 

Judging from the large number of letters received by the Depart- 
ment asking for information about the cultivation of new or little- 
known crops, the farmers of the country are ready, in view of the 
generally lessened profits on staple farm products, to follow any prom- 
ising suggestions made by the Department in this direction. As the 
beginning of an effort to meet this demand, an investigation has 
been undertaken of the subject of chicory cultivation. This country 
imports about $250,000 worth of chicory root per annum, which is 
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used as a coffee substitute and adulterant. There is now every pros- 
I)ecfc that chicory will be made a profitable farm product in the United 
States and that this amount of money will go into the pockets of 
American instead of European farmers. 

NATIONAL HERBARIUM. 

The mutually cordial relations that have heretofore existed between 
the National Herbarium and the Division of Botany still continue, to 
the advantage of both institutions. Such collections as come into the 
hands of the Division of Botany and are no longer needed in its work 
are turned over to the Herbarium, which, on the other hand, furnishes 
much-needed facilities to the division in its reference collections and 
books. 

The Conif ersB of the National Herbarium still remain in the custody 
of the Division of Botany, awaiting the completion of additional bal- 
conies in the National Museum building. 

Through the kindness of Prof. W. H. Brewer, of Yale University, 
the Division of Botany has received for examination and distribution 
the plant collections of the old California Geological Survey of 1860- 
1867, upon which was based Brewer and Watson's Botany of Califor- 
nia. A.full set of this collection, which is one of the most valuable 
series of plants that has ever come into the hands of the Department, 
will be turned over to the National Hei'barium when ready for mounting 

ECONOMIC HERBARIUM. 

After the transfer of the National Herbarium to the National 
Museum building the importance of creating at the Department a ref- 
erence herbarium of economic plants began to be appreciated. Dur- 
ing the past year the beginning of such a collection has been made 
by preserving a full series of pressed specimens of all the varieties of 
peas and beans grown on our trial grounds, besides a large number of 
seedlings of miscellaneous agricultural plants drawn from our green- 
house germination tests, a series of weeds collected in the vicinity of 
Washington or received from correspondents, and a series of poison- 
ous and medicinal plants obtained in the same way. 

NATURAL RESOURCES. 

Our examination of the flora of the Columbia plains in eastern 

Washington and eastern Oregon was completed in the summer of 1896 

by working southward and westward from the Blue Mountains to the 

^uthern end of the Cascades. The first part of the report on three 

/ears' work in these plains, the great grazing area of the Northwest 

voast, has been completed, but its publication has been postponed 

•' order to permit the injcorporation of the data now being secured 

»y local botanists in remote portions of the area. 

^his year the only piece of work of this kind in course of prosecu- 
■' - he examination, b^ a fielc* QgrAiit, m i ^ fl'^ra ^^ ^^e Wallowa 
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a very troublesome weed in pastnres and wheat fields east of the 
Alleghanies from southern New York to North Carolina, was published 
early in the year. Another circular, giving warning regarding three 
newly-introduced weeds of the mustard family, has also been issued, 
and a paper on weed migration, pointing out the ordinary means of 
the introduction and spread of weeds in this country, has been pre- 
pared for the Yearbook. » 

A nota^ble example of the eradication, upon receipt of advice from 
the Division of Botany, of a newly-introduced weed is the case of 
tumbling mustard at South Bethlehem, Pa. This plant, so damaging 
to the wheat fields of Manitoba, had become well established on the 
ore piles and in the grounds of the Bethlehem Iron Company, and in 
reply to a correspondent who sent a specimen for identification, a copy 
of Circular No. 7 and a letter relative to the character of the weed was 
sent. The company immediately pulled and burned every plant on 
their premises, and this spring when the first yellow flowers appeared 
they rei)eated the operation. Late in June, when tumbling mustard 
should be in its most flourishing condition, our correspondent was 
unable after several hours' search to find a plant for a herbarium 
specimen. 

A novel case of damage wrought by a plant, namely, the obstruc- 
tion of navigation in a river, has been investigated during the past 
year. The plant known as water hyacinth, Piaropus crassipeSy a 
native of South America, cultivated for ornament in fountains and 
ponds, had escaped into the St. Johns River in Florida, where it had 
propagated itself with wonderful rapidity. The field work connected 
with the investigation was performed, through the courtesy of the 
Chief of the Division of Vegetable Phj^siology and Pathology, by one 
of the assistants in that division, and the results have been published 
in the form of a bulletin. 

POISONOUS PLANTS. 

Nearly the whole time of the assistant in charge of pharmacological 
investigations has been taken up in the preparation of a Yearbook 
article on a few common poisonous plants, and later, to satisfy a per- 
sistent popular demand for an elementary treatise on the subject, in 
preparing matter for a bulletin which will treat of about fifty of our 
best known species. This larger report will be ready for issue during 
the present fiscal year. 

TESTING SEEDS DISTRIBUTED BY THE DEPARTMENT. 

The Division of Botany has assumed the task of making germina- 
tion and purity tests of all the seeds distributed by the Department 
under the specific appropriation for that purpose. On account of the 
seed being purchased from five different firms in essentially duplicate 
lots, the work of testing has been exceedingly onerous. As all seeds 
falling below our standards of vita^lity were retested under various 
conditions, so as to remove any possible doubt as to the correctness of 
the result, it was necessary to make in all 5,288 tests in oixier to ascer- 
tain the value of 879 varieties of vegetable seeds and 148 varieties of 
flower seeds. The total cost of this work, as measured by the salaries 
of the persons engaged upon it, was about $2,600. By a modification, 
if practicable, of the system of purchasing seeds, so as to secure all 
of one variety in one lot, the cost of testing would be much reduced. 
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SEED INVESTIGATION. 

In the matter of equipment for the work of seed investigation abont 
5,000 bottles of seeds have been added to the collection during the 
year, making a total of over 15,000 bottles. Two of the large germi- 
nation chambers devised by Mr. Hicks and adopted as a standard for 
the experiment stations have also been purchased, but beyond these 
little apparatus not already on hand has been required. 

Two articles have been prepared for the Yearbook, one on home 
seed growing, the other on the superior value of heavy in comparison 
with light seed for the purpose of sowing. A circular on the vitality 
of seeds treated with carbon bisulphide to kill injurious insects has 
also been published. 

Reports on the following topics are now in preparation : The general 
subject of clover seed; the chemical treatment of seeds to aid germi- 
nation ; the germination of immature weed seeds, and the standards 
of purity and germination. 

SUPPORT OF THE PURE-SEED MOVEMENT. 

Recognizing the great importance of pure seed in agriculture, the 
Division of Botany has encouraged wherever possible the sentiment 
in favor of improvement in this regard. It makes tests free of charge 
for farmers, seedsmen, and investigators, and conducts a large corre- 
spondence on this subject. 

During the year we have cooperated with the agricultural experi- 
ment stations as heretofore, especially by the official representation 
of the division, through Mr. Hicks, on a committee of the Associa- 
tion of Agricultural Colleges and Experiment Stations to devise a 
uniform system of seed testing. Thus communicated, the methods 
we have pursued and found satisfactory are being adopted by other 
institutions. 

AMERICAN MEDICINAL FLORA. 

The Pan-American Medical Congress has undertaken, through a 
commission, to prepare for publication a complete medicinal flora of 
North and South America, the first portion laid out being the prepa- 
ration of a medicinal flora of the United States in charge of a special 
subcommission. By invitation of the chairman of the commission and 
with the consent of the Secretar}' of Agriculture, the Botanist has 
become a member of the subcommission. At the same time the Smith- 
sonian Institution has undertaken to bring together the material on 
which the flora is to be based. In this way, it is believed, some of the 

•esources of these two establishments in the direction of economic 

K)tany may be made widely useful. 

PUBLICATIONS. 

"^iiC lite'^+'^^e issued during the year consists of two numbers of 
.'untributiou. ^'^^. the U. S. National F-* ^^Hnm, on^ bulletin, and 
^ree circulaic ^ ^" ^apt'-^ooIt « '.i/»i£k^ , - . ^por^r mt not issued 
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Wyoming. By J. N. Rose. IV. Leibergia, a new genns of Umbelliferae from 

the Oolmnbia Kiver region. By John M. Coulter and J. N. Rose. V. Rosean- 

thns, a new genus of CncnrbitacesB from Acapnlco, Mexico. By Alfred 

Cognianz. Issned August 5, 1896. 
Contributions from the United States National Herbarium, vol. 5, No. 1. General 

Report on a Botanical Survey of the Coeur d'Alene Mountains in Idaho during 

the summer of 1895. By John B. Leiberg. Issued January 25, 1897. 
Circular No. 9. Wild Garlic. By Lyster H. Dew^. Issued March 2, 1897. 
Circular No. 10. Three New Weeds of the Mustard Family. By Lyster H. Dewey. 

Issued May 15, 1897. 
Bulletin No. 18. The Water Hyacinth, and its Relation to Navigation in Florida. 

By Herbert J. Webber. Issued June 7, 1897. 
Contributions from the United States National Herbarium, vol. 5, No. 2. Notes 

on the Plants used by the Klamath Indians of Oregon. By Frederick V. 

Coville. Issued June 9, 1897. 
Circular No. 1 1 . The Vitality of Seed Treated with Carbon Bisulphid. By Gilbert 

H. Hicks and John C. Dabney. Issued June 24, 1897. 

CORRESPONDENCE. 

The correspondence of the division continues to require a large 
amount of time. During the year some 2,500 inquiries have been 
answered by letter, in addition to several thousand answered by the 
sending of printed circulars or other reports prepared for such pur- 
poses. 

NEEDS FOB THE ENSUINQ TEAJt. 

BUILDING. 

The subject of a building has been so frequently mentioned in the 
reports of the Botanist that nothing need be said at the present time 
except to repeat that the inconvenient location and separation of the 
branches of the Division of Botany, bad lighting and ventilation, 
insufficiency of space, and the danger of fire still demand as their 
only proper remedy an adequate amount of space in a modern fire- 
proof building. At the present time the Division of Botany is unable 
to provide any laboratory space whatever for tlie investigation of poi- 
sonous and medicinal plants, and is compelled to rely on the courtesy 
of other di^^sions of the Department. 

PERMANENT TRIAL GROUNDS. 

The satisfactory results of the trial grounds maintained at Kensing- 
ton, Md., during the present season show that the permanent posses- 
sion of such grounds would many times repay their cost. Nothing 
could more enhance the value of the Department seed distribution 
than a trial-ground test of tlie seeds it is proposed to distribute. All 
large seed establishments maintain such grounds as a necessary part 
of their business equipment, and by this provision the repetition of 
many of the mistakes heretofore made by the Department in its dis- 
tribution of seeds could be prevented. Furthermore, the command 
by the Department of a trial ground would be of great general value 
to agricultural science, leading, as it necessarily would, to a scientific 
study of our field crops. The Department would be enabled to keep, 
as it ought, a record of all the new plants it distributes, in the form 
not only of a sample of the seed, but also of an authoritative speci- 
men of the plant itself grown in the trial ground and suitably pre- 
served for future reference. 
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ADDITIONAL ASSISTANT. 

One important subject of botanical investigation, to which atten- 
tion has been called heretofore, is that of natural agricultural belts 
or areas as indicated by the natural vegetation. It is well known to 
most farmers that certain kinds of timber are indications of certain 
agricultural capacities of the soil, and it is believed that a critical 
study of the subject will bring out facts capable of practical applica- 
tion. None of the present assistants can well be spared for this 
investigation and it is very desirable that steps be taken to secure 
the ser\ice8 of an additional assistant competent for the work. 



1.EP0RT OF THE DIRECTOR OF THE OFFICE OF ROAD IHaUIRT. 



U. S. Department of Agriculture, 

Office of Road Inquiry, 
Washington^ D. C , September 1, 1897. 

Sir: I have the honor to report regarding the work of this office for 
the year ending June 30, 1897, and to lay before you the plans designed 
for the ensuing year. 

Very respectfully, 

Roy Stone, Director, 
Hon. James Wilson, Secretarij, 



OPERATIONS OF 1807. 

The operations of the fiscal yearl897 continued, until your accession, 
upon the plans stated in my report for 1896. Many successful meet- 
ings were held in various States, and the literary work of the office 
included publications entitled " Progress of Road Construction in the 
United States," "Traction Tests," "Highway Repairing," "Brick 
Paving for Country Roads," "Going in Debt for Good Roads," "Cost 
of Hauling Farm Products in Europe," "Discussion of Road Improve- 
ment in Maine, North Carolina, New York, and Illinois," and "The 
Forces which Operate to Destroy Roads." 

DISTRIBUTION OF LITERATURE. 

The literature of the office, now numbering 20 bulletins and 15 cir- 
culars of information, has been much sought for, but its distribution 
has been greatly hampered by the regulations placing a price upon 
the bulletins. I beg, therefore, to renew my suggestion that these 
publications be placed on the footing of Farmers' Bulletins. They are 
not calculated to be of private advantage to anybody, but are to be 
used solely in educational work. Few people can be expected to buy 
them for that purpose, while many would take the trouble to use them 
if they could be had free of cost. 

OBJECT-LESSON ROADS. 

Under your injunction to push the practical side of our work in 
preference to the academic I have reduced the force in the office and 
made such arrangements as I could for the outside work of object- 
lesson road building. And also, as you desired, have endeavored to 
promote experiment in steel roadways. 

No funds being provided by Congress for actual road construction, 
I have been compelled to carry on road building by means of contri- 

173 



174 REPORT OP SECRETARY OP AGRICULTURE. 

butions from the various parties interested, viz, the agricultural col- 
leges and experiment stations, the citizens concerned, and the 
manufacturers of road implements and machinery; the Road Inquiry 
contributing only a small installment of the expenses, through the 
payment of freight on machinery and part payment of wages of 
experts sent in charge of the machines, but keeping full control of 
the construction in order that the roads may be creditable to the Gk)v- 
ernment when done. 

Two sections of road were built at the Agricultural College and 
Experiment Station in New Jersey in the month of June. A detailed 
statement of their cost and illustrations of machinery employed and 
the methods of construction will be prepared for the Yearbook of 
1897. 

OPEBATIONS AND PLANS FOB 1898. 

In the fiscal year 1898 the work of "object-lesson" or "Govern- 
ment" road building has been continued at Geneva, N. Y., and a road 
1^ miles long, connecting the Agricultural Experiment Station with 
the city, is nearly completed. The attention of the public and of the 
road officials of the State has been invited to this work by the direc- 
tor of the station, and hundreds have already visited it. 

Machinery has been shipped to Kingston, R. I., for a road at the 
Agricultural College of that State. Road Expert Harrison has taken 
charge also of building a short length of road at Warren, Pa., and has 
built a small sample at Ithaca, N. Y. 

STEEL ROADS. 

In response to circular letters sent to the principal steel manufac- 
turers in the United States various plans of construction have been 
offered, and the Cambria Iron Company, of Johnstown, Pa., especially, 
has joined heartily with this office in the development of such plans. 
Upon investigating what has been already done by private experi- 
ment I am confirmed in my former opinion that a well-designed steel 
trackway can be successfully built and will be profitable to use 
and maintain, especially in localities where other road materials are 
scarce. 

The considerable expense involved in preparing to roll special shapes 

of rail has prevented much experiment in this direction heretofore, 

but the Cambria Iron Company is disposed to aid in the matter and 

will undertake this expense whenever a definite order for 1 mile of 

•oad shall be received. I have not succeeded as yet in getting such 

»rder and it will probably be necessary to ask Congress for a small 

'r)propriation for this purpose. The cost of material for a mile of 

.>ad will be $3,500. It will be advisable to put this down in several 

-ip-^'-^s, widely separated, in order that the test may be more complete 

'>*» >viiih „r.*> ^ove thorough. 

* - ''d will exhaust all the funds that can be spared 

• XM. uHu 'up^upria^''^"* unl^«*=' siornAth^TKr addi^^^'V^ai s pro- 
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leges and experiment stations, and any required number of outfits 
can be put in the field at once. If additional funds are provided 
early in the coming session of Congress this work can be carried on in 
many of the Southern States during the winter. 

PLANS AND ESTIMATES FOB 1890. 

The work of 1899 will continue to be of the same character, but will 
evidently require much larger means. If no additional appropriation 
is made for 1898 that for 1899 could profitably include at least $5,000 
for construction of experimental steel roads and $25,000 for object- 
lesson roads, in addition to the $8,000 required for office and general 
expenses. 



REPORT OF THE CHIEF OF THE SECTIOH OF FOREIGH KARKETS. 



U. S. Department op Agriculture, 

Section of Foreign Markets, 
Washington^ D, C, September i, 1807. 

Sir: In accordance with the instructions contained in your order 
of June 21, 1807, I have the honor to submit herewith the report of 
the Section of Foreign Markets. 

Respectfully, Frank H. Hitchcock, 

Chief, 
Hon. James Wilson, Secretary. 



WORK OF THE SECTION OF FOREIGN MARKETS. 

The Section of Foreign Markets was instituted March 20, 1894, 
under a clause in the act of appropriations for the Department of 
Agriculture setting aside $10,000 for the purpose of making "inves- 
tigations concerning the feasibility of extending the demands of 
foreign markets for the agricultural products of the United States." 

This appropriation has been expended chiefly in the preparation of 
a series of bulletins and circulars designed to convey information 
regarding such opportunities as exist for the extension of our export 
trade in American farm products. During the period beginning with 
the organization of the section in 1894 and ending June 30, 1897, 
eight bulletins, relating to as many different countries, and seventeen 
circulars, devoted to special topics, were given to the public. 

BULLETINS PUBLISHED. 

The countries treated of in the bulletins already issued are (1) the 
United Kingdom of Great Britain and Ireland, (2) the German Empire, 
(3) France, (4) Canada, (5) Netherlands, (6) Belgium, (7) Norway, 
and (8) Sweden. Each country is considered with a \iew to its possi- 
bilities as a customer for the products of American agriculture. 
To ascertain what these possibilities are it is important first of all 
to be informed as to the agricultural resources of the country under 
consideration. A full account is therefore given of the extent and 
character of the principal crops grown, and also of the number and 
varieties of live stock raised. This is followed by a careful review of 
the country's foreign commerce, and more particularly of its import 
trade in agricultural produce, the purpose being to show how far the 
national requirements exceed the home supply, making it necessary 
to import from other countries. Official statistics are presented as 
to the quantity of the various products annually imported and the 
differept sources from which they are received, and these facts are 
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accompanied by sucli information regarding customs duties and regu- 
lations, equivalents of foreign moneys, weights and measures, rates 
of exchange, etc. , as may be of seryice to American producers in 
quest of a foreign market. 

Each bulletin is supplemented by a series of reports received through 
the medium of the State Department from our consular representa- 
tives stationed in the particular country concerned. The object of 
these reports is to set forth such facts regarding the several consular 
districts as are likely to assist in creating there a larger demand for 
our proilucts. With tliis end in view they frequently give important 
information as to the nature and quality of the goods preferred, meth- 
ods of sale, prices paid, means of transportation, etc., enhancing 
thereby the practical value of the bulletins. 

CIRCULARS ISSUED. 

As regards the various circulars issued by the Section of Foreign 
Markets prior to July 1, 1897, some idea of their character and scope 
may be had from the list of titles, which is as follows: (1) Peaches 
and Other Fruits in England; (2) American Dried Apples in the Grer- 
man Empire; (3) Imports and Exports for 1893 and 1894; (4) An 
Example for American Farmers and Dairymen; (5) The Treaty of 
Shimonoseki between China and Japan of April 17, 1895, and Our 
Possibilities of Trade with those Countries; (6) Imports and Exports 
for 1893, 1894, and 1895; (7) Extension of Markets for American Feed 
Stuffs; (8) The Manchester District of England as a Market for Ameri- 
can Products; (9) Imports and Exports for 1893, 1894, 1895, and 1896; 
(10) Course of Wheat Production and Exportation in the United 
States, Canada, Argentina, Uruguay, Russia, and British India from 
1880 to 1896; (11) Agricultural Products Imported and Exported by 
the United States in the Years Ended June 30, 1892 to 1896, Inclusive; 
(12) Sources of the Principal Agricultural Imports of the United 
States during the Five Years Ended June 30, 1896; (13) Distribution 
of the Principal Agricultural Exports of the United States during 
the Five Years Ended June 30, 1896; (14) Hamburg as a Market for 
American Products; (15) Exports of Cotton from Egypt; (16) Our 
Trade with Cuba from 1887 to 1897; (17) United States Wheat for 
Eastern Asia. 

SPECIAL INQUIRIES. 

In addition to the facts presented in the series of bulletins and cir- 
mlars described, a large amount of information is disseminated in 
espouse to special inquiries coming from correspondents interested 
n the exportation of agricultural products. The work of supplying 
he information thus requested constitutes one of the most important 
iuties of the section. The inquines received cover a wide range of 
nvestigation, and considerable labor is sometimes necessary to fur- 
^sh the data desired. Among the numerous sources of inquiry to 
^})U*h ' ifr. YiofT'^T 151$^ }>f *x supplied may be mentioned other Depai-t- 

• • ^"^- ^- ^over^ r»oTif^ Senators, Congressmen, and 

- ^/^o^- . y^-^^c chambers of commerce 

i^ricultural organizations, 
jx lodica i devoted to the subject of 
w •• • • • - '"^quent demands that are made upon 

• * - ij^uxcf "»lativo to the extension of our for- 
. «. - w, .1 hf no. •'*oi"*'>»t«=' '*/»^-^^ '*')r the publica* 
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tions of the office, afford conclusive evidence of the lively interest 
tliat is felt in a work having for its object the further development 
of our export trade. 

PLANS FOB THE CUBBENT FISCAL TEAB. 

During the current fiscal year the work of the Section of Foreign 
Markets, so far as definite plans have as yet been devised, will be con- 
ducted along practically the same lines as in the past. The publication 
of bulletins and circulars similar to those already described will be con- 
tinued, and it is hoped by a judicious selection of subjects to present 
information that will be both timely and useful. Since the beginning 
of the fiscal year a circular giving a detailed account of the commerce 
carried on between the Hawaiian Islands and the United States, with 
special reference to its agricultural features, has been published. 
The demand for this circular, owing to the lively interest created by 
the proposed annexation of the islands, has been very large. Another 
publication that attracted considerable attention because of its time- 
liness was the circular recently issued regarding our trade with Cuba 
during the last ten years. A similar circular giving a careful review 
of our commercial relati(ms with Canada, in so far as they concern 
American agriculture, has been planned, and it is thought that the 
facts to be presented will carry special interest because of the close 
competition now existing between the two countries in regard to cer- 
tain agricultural products. It is believed that an accurate statement 
of our border trade in farm produce will prove to be particularly use- 
ful, and for this reason the circular reviewing our dealings with 
Canada will be followed by a publication of like nature respecting 
our commercial intercourse with Mexico. A circular has also been 
planned in reference to the trade that is so rapidly springing up 
between the United States and Japan. Considerable time has already 
been devoted to the compilation of a series of statistical tables show- 
ing the imports and exports of butter by the principal countries of 
the world, and these tables will form the subject-matter of a circular 
to be issued in the. near future. Other circulars of a similar charac- 
ter, treating from the standpoint of commerce some of the most im|K)r- 
tant of our agricultural products, will follow in due time. Bulletin 
No. 9 (Denmark) of the "World's Markets" series is nearing comple- 
tion. The bulletins of this series, being of a somewhat elaborate 
nature, entail a large amount of labor in their preparation, and 
unless the clerical force of the section is increased, it is believed that 
better results can be attained by the more fre(|uent publication of 
smaller bulletins and circular devoted to special subjects. It is 
hoped, however, that sufficient clerical assistance will be provided to 
permit the continuation of this series of reports as well as the publi- 
cation of the smaller bulletins and circulars in question. The cor- 
respondence of the office has grown considerably, and it is probable 
that hereafter more time and labor will be required in attending to 
this branch of the work. 

Were the necessary means available, a much wider scope could 
undoubtedly be given to the work of the section, and its services to 
the farmer be correspondingly enhanced. The great importance that 
attaches to the line of investigation pursued can not be denied. An 
agricultural productiveness far in excess of the consuming capacity of 
our population places at our disposal an annual surplus of farm prod- 
uce that must either be sold abroad or become a burden to the home 
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market. The possession of markets beyond the sea is therefore a 
matter of the highest moment to our agriculturists. In competing for 
these markets the United States is obliged to cope with other great 
producing nations, and to dothis successfully an accurate and thorough 
knowledge of the conditions to be met is highly essential. The field 
for investigation, compnsing as it does the entire list of foreign coun- 
tries, is practically unlimited, and it is confidently believed that with 
larger means at its disposal the Section of Foreign Markets could 
accomplish far greater results than those already attained. To per- 
form with any degree of facility the work that has been planned for 
the future there should be a material increase in the clerical force of 
the office. Funds could also be expended to great advantage in the 
employment of one or more special agents charged with the duty of 
making personal investigations abroad. Tlie work of such agents, if 
properly directed, should yield important results. 

ESTIMATES. 

In view of the foregoing facts, it is earnestly recommended that the 
appropriation for the work of the Section of Foreign Markets during 
the fiscal year ending June 30, 1891), bo increased to $2(),CXX). This 
amount would provide for the additional clerical assistance needed, 
and would also permit the employment, if thought advisable, of one 
or more special agents for service abroad. 



REPORT OF THE SPECIAL AOEKT FOR THE PURCHASE AHD 

DISTRIBUTION OF SEEDS. 



U. S. Department of Agriculture, 
Office of Special Agent for the Purchase 

AND Distribution of Seeds, 
Washington, D. C. , July 6, 1897, 

Sir: I have the honor to submit herewith the report of the distribu- 
tion of seeds furnished this Department by T. W. Wood & Sons, The 
Ullathome Seed Company, H. W. Buckbee, W. Atlee Burpee & Co., 
and L. L. May & Co. for the fiscal year ending June 30, 1897. 
Respectfully, 

Enos S. Harnden, 

Special Agent 
Hon. James Wilson, Secretary, 



SEED DISTBIBXrriON, 1897. 

As the appropriation of $150,000 for the distribution of seeds for 
the fiscal year ending June 30, 1897, provided that $130,000 must be 
expended in the purchase of seeds, leaving but $20,000 to put up and 
mail the same, it was decided as necessary to purchase the seeds 
already put up and to provide that the contractors must do all the 
work of handling and delivering to the mails in the several cities in 
which contracts might be let. 

In order that the seeds distributed should be adapted to the sec- 
tions in which they were to be distributed, the United States was 
divided into six sections, embracing such States as were as near as 
possible similar in latitude and climatic conditions. This division 
of the contract made it possible to encourage competition among the 
smaller seed houses, as there are only a few houses who would be 
able to handle a contract of $130,000 in seeds successfully, for want 
of stocks of seeds. It was also seen that by placing the order for 
seeds to be furnished in six contracts, a contractor to be selected in 
each section and the seeds mailed from some point within that section, 
the transportation through the mails would be greatly less than by 
the old way of sending the seeds out from one central point. 

The States were divided as follows: 

Section No. 1 comprising the States of Virginia, North Carolina, 
South Carolina, Florida, Georgia, and the Third, Fourth, Fifth, Sixth, 
Seventh, Eighth, Ninth, Tenth, and Eleventh Congressional districts 
of Kentucky (also providing for two Senatorial quotas from this sec- 
tion for Kentucky), the First, Second, Third, Fourth, and Fifth Con- 
gressional districts of Tennessee, and the Seventh and Eighth Congres- 
sional districts of Alabama (providing for one Senatorial quota for 
Alabama from this section). 
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Section No. 2, the States of Missouri, Arkansas, Louisiana, Kansas, 
Oklahoma, Texas, Mississippi, and the First and Second Congressional 
districts of Kentucky, the Sixth, Seventh, Eighth, Ninth, and Tenth 
Congressional districts of Tennessee (providing for two Senatorial 
quotas for Tennessee from this section), and the First, Second, Third, 
Fourth, Fifth, Sixth, and Ninth Congressional districts of Alabama 
(providing for one Senatorial quota for Alabama from this section). 

Section No. 3, the States of Washington, Oregon, Idaho. California, 
Nevada, Utah, New Mexico, Arizona, and Colorado. 

Section No. 4, the States of Wisconsin, Illinois, Indiana, Ohio, and 
Michigan. 

Section No. 5, the States of West Virginia, Pennsylvania, New Yoi*k, 
New Jersey, Maryland, Delaware, Connecticut, Rhode Island, New 
Hampshire, Vermont, Massachusetts, and Maine. 

Section No. 0, the States of Montana, Wyoming, North Dakota, 
South Dakota, Nebraska, Iowa, and Minnesota. 

Contracts were entered into by this Department as follows : 

Section No. 1, with T. W. Wood & Sons, Richmond, Va., for 2,856,000 
packets vegetable seeds, at $5.65 per M; 153,000 packets flower seeds, 
at $6.01^ per M; 70,700 packages of field seeds, at $36.60 per M. 

Section No. 2, with The Ullathorne Seed Company, Memphis, Tenn., 
for 3,570,000 packets of vegetable seeds, at 16 per M; 191,250 packets 
flower seeds, at $5 per M, and 56,850 packages of field seeds, at $38.32fJ 
per M. 

Section No. 3, with W. Atlee Burpee & Co., Philadelphia, Pa., for 
1,280,000 packets of vegetable seeds, at $6.26|}J per M; 72,0(K) packets 
of flower seeds, at $8.75 per M, and 12,000 packages of field seeds, at 
$41).47| per M, to be delivered at the post-office in the city of Denver, 
Colo., or, at the option of this Department, at Washington, D. C. 

Section No. 4, with H. W. Buckbee, Rockford, 111., for 3,696,000 
packets of vegetable seeds, at $6 per M ; 198,000 packets of flower seeds, 
at $7.91 per M, and 60,000 packages of field seeds, at $27.09jV per M. 

Section No. 5, with W. Atlee Burj)ee & Co., Philadelphia, Pa., for 
5,628,000 packets of vegetable seeds, at $5.8U per M; 301,500 packets 
of flower seeds, at $8.75 per M, and 77,250 packages of field seeds, at 
$43.29i-giperM. 

Section No. 6, with L. L. May, St. Paul, Minn., for 2,023,839 packets 
of vegetable seeds, at $5.18 per M; 96,750 packets of flower seeds, at 
$11. 36 per M, and 16,125 packages of field seeds, at $52.11||| per M. 

The total quantity of seeds distributed amounted to 19,053,839 pack- 
ets of vegetable seeds, 1,022,500 packets of flower seeds, and 292,385 
packages of field seeds. (Field seeds contracted for in section 6 were 
reduced by 540 packages of English blue grass (Poa compressa) by 
amendment to contract on account of inability to secure seed free 
from weed seed that was prohibited in contract from distribution. ) 

Following is a list of seeds distributed : 

VEGETABLE SEEDS. 



Aflparagrus 

Bf^ans 

Beet 

Cabbage 

Carrot 

Cauliflower 

Celery 

a Per bushel 



Varieties. Packets. 



Packets 
per pound. 



4 

32 
10 
23 
11 

9 
10 



42,342 

423,420 

2,147.062 

2, 130, 418 

4tf5.374 

6(5,561 

96,068 



100 

al2d 

65 

1(K) 

100 

aoo 

100 
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VEGETABLE SEEDS— ContlDiied. 
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Of flower seeds there were 1,022,500 packets, an equal number of 
eaoh of the following varieties: 



FLOWEB SEEDS, 



rlblns 



AdoQls antumnal. 

Attroatemmu corouari* (pereuniiil) - . 

Astera. cbrysaDthemnni tloworeil. 

niiipil varlettefl 

TrnttantBpf^rfectlon. milei] 

TIctoriil. miied vsrietieB 

luibricata>] Pompon, mixed 

TMieU™ 

WuhlQgton. mixed tbtI eti« 

dciable.41iill]ed rarletlea. 

Glint Bniperor- 

Baliams. SD«t mlisd varletlee 

BTKhvcome Iberldltolta - 

CalondulawfllflnaUa 

Calllpo^ laIii:HOlBtB,"OoIden glory " 

draramondll — 

ele^nB plcta. 

Ilieria poronnrltt .- 

mobrllata 

Dlnuthus Cbinenla (double Tktietr). 

HeildowlEU (doable tbtI- 
ety 

Imperlidii) {double Toriety ) . 

laolnlatiu (doable Tdrietr). 

movfloke (doable vuiety ) . 

(Tockscomb, vmrioty Empreae 

CoIUdhIii, Qiieat mixed rarletles 

ConvolTnlns trlcxilor. cboiiv mixed . . 
Cc>b»a scandena. parble and white . . . 

Cosmna hybrida. mixed coIotb 

I. Yprais TtuH ( IiKtmcBA quunocUt ) — 

Datura comnoopla . _ 

Delpbinam braaonianum (peren- 

lormoBDm (porenalal).- 

nadicale (pBrennial) — 

DlEitolis (FoislovOpbest^MtMd n- 

rletles (blenniall 

Unrvel of Pera (fonr o'clocira). 
mixed varfetie* 



Oaillardia, Bnestmiied _. 

Oodetlft, mixed Tarietlea..- 

Hollybock. Bnest mixed donble 

HellchryBQm leTBrlaatingBj^xed' 

Lathyr OS IstUollas ( ererlsatiii g pea ) 
peronniall 

Lfnum grandlflomm 

Lnpinn, yarlettesol 

Haitrsndit barclyaua, mixed colors . 

Mlpannette. yarleties. Qolden 
Qaeea. Macbutte. Spiral. Parsona 

• Willie 

Nastortliuaa, beat IS vaHetles, 

Nemopliilft, mixeid---- -„- 

(BaotaerB,jnixi>d 

ftuiBy, 1£ diatinct varietiefi ..,.„ 

PeatatemoD, mixed •colors (pereu- 

otal) 

Petunia, choioe Htiiped and blotched. 
Phlox drammondll, 12 named Tarle- 

tlea 

Platycodon gmdlBora (perennial) . 

Papaver orlentale (pereimlaU 

Poppy, the Shirley _ 

Pcm>y, e doable i^rietlee 

Portolaca. doable mixed - 

Bidnna (caator bean I mixed oma- 

Sanyitalla procomlwaa, donble 

SeaUaaa, mixed dwart donble and 

Bcbiaanthaa. mixed varietdea 

Snapdragon, *Antirrliinam, mixed 

Sweet William ~( Diaathns ) igartMins. 

mixed (perennial) --- 

Stock, teD-weokB,12named larletlea. 

Sweet peaa, SO named rarletiea 

Tbnnber^a (mixed A'arietlee)- - 

Verbena, best mixed - 

Zinnia ( collection of beat atraina) . . . 
Oompbrana globoaa 
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FIELD BEEDS. 



Variety, 


HBBB. 


Vftriety- 


Pock- 




10,39B 

11 

Sj'.OM 
S.3B7 
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An inspector and an assiBtant were appointed for each section to 
take charge of the seeds being put up by the contractor, furnished 
with instructions by the seed expert in charge of pure seeds investl- 
gationB of this Department as to the manner of drawing samples of 
seeds for testing, and directed to see that all franks sent him were 
properly pasted upon tiie mail packages and sent as per order of 
Members of Congress and the honorable Secretary of Agriculture. 

Receipts were taken by these inspectors from the postmasters for 
all shipments made. 

Seeds were sent to 3,390,919 addresses in the United States from the 
several points of distribution. In many cases Members of Congress 
ordered their seeds sent out in lai^e (Quantities to individuals for 
redistribution, so that this number of addresses does not cover the 
number of mail packages sent. 

The report* of the inspectors give in detail the number of mail pack- 
^es sent out and to whom they were addressed. 

On April 15 the seed still remaining in the hands of the contract- 
ors at Richmond and Memphis were forwarded to this Department by 
freight, prepaid, and the inspectors at those points released. May 1 
all seed still due from the contractor at Philadelphia were forwarded 
to this Department and a deduction on the price of the contract agreed 
upon in the amount of 1350 for the privilege of closing up the work at 
that time inst-ead of storing and earing for the seed until this Depart- 
ment should order them out, or until June 30, as agreed upon in the 
contract. Also, in connection with the shipment of seeds contracted 
for to be sent to section 3 by the contractors in Philadelphia, 10,000 
packets of flower seeds were put up gratis for the privilege of Bending 
the balance here instead of delivering them in Denver. 

The seeds still in the hands of the contractor at St. Paul were for- 
warded to this Department May 3 by mail, and the work closed at that 
point on that dat«. Balance of seeds still due the Department from 
section 4 were not sent in until May 15, when all seed still due at that 
date were forwarde<l by mail, and all contracts for seeds to be 
" "mished were practically closed. 

^he closing of the six contracts in this manner netted a saving to this 

■■jartmentof "'^ut $1,000, by the releasing of the inspectors and 

-ir clerks am "" reducti'^"*' on the contract price, 
"ijjre ""^ ^til '■ ><>'"' •-• distribution the fallowing: Field seed, 
--■ikiii^ot *'• - - " <f "ai' ■la/'biitrBB "(I'lioi-'e tecds, 12 
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TJ. S. Department op Agriculture, 

Bureau of Animal Industry, 
Warshingtoriy D. (7., Septernbej- 15, 1897. 

Sir: I have the honor to transmit herewith a report of the opera- 
tions of the Bureau of Animal Industry for the fiscal year ended June 
30, 1897. 

Respectfully, 

D. E. Salmon, Chief, 
Hon. James Wilson, Seer e fury. 



WORK OF THE YEAR. 

MEAT INSPECTION. 

It has still been impossible to inspect all the animals slaughtered in 
the United States for human food, the meat of which is to be shipped 
in the channels of interstate or foreign commerce. The force engaged 
in this inspection has been enlarged from time to time and the num- 
ber of animals inspected has increased each year. During the past 
year all of the beef exported to Europe and the greater part of the 
pork and other meat products exported have been inspected in accord- 
ance with the law. There has, however, been a large amount of meat 
slaughtered for the interstate trade which it has been impossible to 
inspect with the appropriation at the disposal of this Bureau. This 
is a very important matter, and every effort should be made to secure 
the inspection of all the animals which the law contemplated should 
be inspected, as otherwise there is a tendency to have doubtful or 
suspicious animals slaughtered at abattoirs where inspection has not 
yet been established. 

The progress during the year has been satisfactory, and if the 
appropriation is increased so as to allow a continued development of 
the inspection service at the same rate, it will not be many years 
before the intent of the law is entirely accomplished. The meat- 
inspection force is now a very competent and efficient one. The 
inspectors and assistant inspectors are veterinarians, many of whom 
have passed a rigid examination under the Civil Service Commission, 
and the greater part of the nonprofessional members of the force 
have had such long experience that their services are extremely 
valuable. The persons obtained by certification from the eligible list 
of the Civil Service Commission have, as a rule, been more compe- 
tent and efficient than those obtained before the force was brought 
within the classified service, and it has been possible to maintain 
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much better discipline than was the case when a considerable propor- 
tion of the force believed that they had influence which made them 
more or less independent of the head of the Department and the Chief 
of the Bureau. 

The work of meat inspection was in operation at 128 abattoirs and 
packing houses, located in 33 cities. 

Following is a table showing the number of ante-mortem inspections 
made in the stock yards and at abattoirs, with the number condemned 
on this inspection at the abattoirs, and the number rejected in the 
stock yards. The animals rejected in the stock yards are tagged and 
held subject to future disposition — either slaughtered, shipped to the 
country for stocking purposes, or released when in proper condition 
for food : 

Ante-mortem inspection. 



Animals. 



Cattle 

Sheep 

Calves 

Hogs 

Total 



For official 
abattoirs in 
cities where 
the inspec- 
tion was 
made. 



4,289,058 

6,179,643 

259,990 

16,813,181 



26,541,812 



For abat- 
toirs in other 

cities and 
miscellane- 
ons buyers. 



3,960.967 

2.864.712 

189,053 

8,753,563 



15,768,295 



Total in- 
spections. 



8,250,025 

8,044.355 

448.983 

25,566.744 



42,310.107 



Con- 
demned 
at abat- 
toirs. 



13,866 



Rejected 

in stock 

yards. 



195 


24.951 


757 


10,508 


56 


2,507 


12,858 


40,287 



78,838 



Below is a statement showing the number of post-mortem inspec- 
tions made at the abattoirs where inspection was maintained, and the 
number made on animals rejected in the stock j^ards and slaughtered 
at various places, with the number of carcasses and parts condemned 
as unfit for human consumption. The rigid character of the ante- 
mortem inspection in the stock yards is evidenced by the fact that on 
the post-mortem examination of rejected animals the greater part is 
passed as fit for food. 

Post-mortem inspection. 



Number of inspections. 



Animals. 



At abat- 
toirs. 



Cattle 4,242,216 

^heep 5,209.161 

jalves I 273,124 

lop- I 16,808,771 

Total 26,533,272 



On ani- 
mals re- 
jected 
in stock 
yards. 



11.634 

4,733 

787 

30,263 



47,417 



Total. 



4,253,850 

5,213.894 

273,911 

16,839.084 



Carcasses condenmed. 



At 
abat- 
toirs. 



6,618 

3,086 

238 

a 41, 562 



26,580,689 i 51,504 



Stock- 
yard 

inspec- 
tions. 



3,725 

1,652 

311 

12,929 



18,617 



Total. 



10,343 

4,738 

549 

54,491 



70,121 



Parts 
of car- 
casses 
con- 
demned 
at abat- 
toirs. 



10.290 

1,218 

42 

637,750 



49,295 



nclude** 3,243 'condemned on microscopic examinatioi 





• *lP' •' ■• — 


«•! 


.11.- 


"-ji.- 


ntv 


»•• ' ^. ,1 


- 


...V. 


\k 


V f,.. 


' •" C.^y^^ J 


t.. 


t- 


- . 


r ^ 


*nsT^^'*^'"- 




. - .^^ 


■ 






..a 


. 





n I 



J- .,,.y iiio^v^otors 641 

'• .- -lao nad been rejected 

4nimal Industry. 

• • ^r ification was affixed 

7to J cii, 5,161,927 carcasses 

"•A.i '•- •ar/^.a-oaoc of hogs, and 



BUREAU OP ANIMAL INDUSTRY. 



187 



The meat-inspection stamp was placed on 4,692,069 packages of 
beef products, 3,711 of mutton, and 7,463,259 of hog products, includ- 
ing 120,322 containing microscopically examined pork. 

The number of certificates of inspection for exported products 
issued was 21,825 for meat products which had undergone the ordinary 
inspection, and 7,560 for pork microscopically examined in addition 
to the regular inspection. These certificates covered the shipment of 
1,128,717 quarters and 20,259 pieces of fresh beef, 1,249 carcasses of 
sheep, 3,721 carcasses of hogs, 519,017 packages of beef, 3,711 packages 
of mutton, and 411,948 packages of pork, of which 119,549 contained 
pork which had been microscopically examined. 

There were sealed 12,664 cars containing inspected meat for ship- 
ment to packing houses and other places. 

The cost of this work was $385,796.36, which, while including all 
the expenses incident to the work, makes an average of 0.91 cent for 
each ante-mortem inspection. 

For the purpose of comparison the following table is given: 

Table shounng the number of animals inspected before slaughter for abattoirs 

having inspection. 



Fiscal year. 



1891 
1892 
1893 
1894 
1895 
1896 
1897 



Cattle. 


Calves. 


Sheep. 


Hogs. 


83,891 
3,167,009 
3,922,174 
3,862,111 
3,752,111 
4,050.011 
4,289,058 








59.089 

92,947 

96,331 

109,941 

213,676 

259,930 


583.861 
870,512 
1,020,764 
1,344,031 
4. no. 190 
6,179,643 






7,964,860 
18,676,917 
14,301,963 
16,813,181 



TotaL 



83,891 
8,809,409 
4,886,683 
12,944,066 
18,783,000 
23,276,739 
26,641,812 



MICROSCOPIC INSPECTION OP PORK. 

In the microscopic examination for trichinae 1,881,309 specimens 
were examined — 550,291 from carcasses and 1,331,018 from pieces. 
The number of samples found infected was 13,325, of which 3,243 were 
from carcasses and 10,082 from pieces of pork. 

The number of pounds exported was 43,572,355, of which only 1,001,- 
783 pounds went to countries not requiring a certificate of microscopic 
inspection. 

The cost of this inspection was 1111,669.30, an average per specimen 
examined of 5.94 cents, or an average of 0.256 cent for each pound of 
microscopically examined meat exported. 

The following table shows the exports of microscopically inspected 
pork, 1892-1897: 



Fiscal year. 



1892 
1808 
1894 
1895 
1896 
1897 



To coun- 
tries requir- 
ing inspec- 
tion. 



Pounds. 
22;T)25,B98 

8,059,758 
18,846,119 
39,356.230 
21,497,321 
42,670,672 



To coun- 
tries not re- 
quiring in- 
spection. 



Pounds. 

16,127,176 

12,617,662 

16,592,818 

6,739,368 

1,408,659 

1,001,783 



Total. 



Pounds. 
38,152,874 
20,677,410 
36,437.937 
46,004,696 
22,900,880 
43,672,366 
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INSPECTION OF VESSELS AND EXPORT ANIMALS. 

The number of inspections of domestic cattle for export was 845,116; 
number tagged, 410,379; number rejected, J, 505;" number of inspec- 
tions of domestic sheep, 348,108; numl)er rejected, 189. The number 
of Canadian cattle inspected was 13,13(5; number rejected, 12; Cana- 
dian sheep inspected, 23,289; rejected, 72. 

The number of domestic animals exjmrted under the supervision of 
inspectors consisted of 390,554 cattle (5,501 shipped from Chicago by 
way of Montreal), 184,596 sheep (2,231 from Chicago via Montreal), 
22,023 horses, and 100 mules. Canadian animals were exported from 
United States ports as follows: 13,124 cattle, 23,217 sheep, and 6,185 
horses. 

The number of certificates issued for cattle was 1,503; the number 
of clearances of vessels was 954. 

Follo^^^ng is a statement showing the number of cattle and sheep 
inspected at time of landing by the inspectors of the Bureau stationed 
in Great Britain, and the number and percentage lost in transit: 



Prom- 



United States 
Canada 

Total... 





Cattle. 




Sheep. 




Number 
landed. 


Number 
lost. 


T>«r.,.or.f Number 
Percent. ^^^^^^ 


Number 
lost. 


Per cent. 


a]7,277 
10,409 


2,124 


0.57 166,086 
1.88 1 22.247 


2,184 
492 


1.20 
2.17 


377,686 


2,323 


0.61 i 189,183 


2,676 


1.89 



The percentage of loss in export animals during the year has been 
moderately low, although not as low as in some previous years. In 
1894 the percentage of loss of cattle was 0.37; in 1895 it was 0.62, 
and in 1890, 0.32. The loss of sheep in 1894 was 1.29; in 1895, 2.7; in 
1890, 1.10. We can never expect a uniformly low rate, on account of 
the great variation in conditions of the weather. 

Tlie cost of the inspection of export animals, the Texas fever work, 
and the inspection of animals imported from Mexico, was 8102,555.10. 
If it may be assumed that half of this amount is properly chargeable 
to the export work, the cost of inspecting the 575,150 domestic cattle 
and sheej) exported would be §51,277.58, or 8.9 cents per head. The 
numl)er of inspections made cm tlu^se animals in tliis country was 
1,193,224 and in Great Britain 534,213, making a total of 1,727,437, 
the average cost of each inspection being 2.97 cents. 

Following is a statement showing the inspection of domestic cattle 
^nd sheep for export and the number exi^orted for 1897 and previous 
/ears: 



m 



(battle. 



Number 
of inspec- 
tions. 



> 16 
«ii 182 
-57,756 
25.243 
•" 542 



Number 
rejected. 



1.565 

i,;m 

1,060 
184 
292 



Number 
tagged. 



410,379 
377, ««» 
3»4,330 
360,580 
280,570 







Sheep. 


xr«^iv-»« Nnmljor 


Number 
rejected. 


Number 
exi)ortod. 


3»0,5i>t 
3i(5.:M5 
8a ,2J«» 

3(y{.5:{5 


348.108 
ZiHA7 
7<)4.(»44 
i:i5,780 


189 
893 
179 


184.506 

422,608 

350,808 

86,809 


280,240 
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SOUTHERN CATTLE INSPECTION. 

During the quarantine season of 1896 there were received and 
yarded in the quarantine divisions of the various stock yards 42,869 
cars, containing 1,154,235 cattle; 43,529 cars were cleaned and 
disinfected. 

The supervision and control of the movement of cattle from the 
district infected with Southern, or splenetic, fever involves the pla- 
carding of cars and stamping of waybills, the proper yarding of 
Southern cattle in order that they may not come in contact with sus- 
ceptible animals, and, when reloaded at one station, the notification 
of the inspector at the point of destination or at intermediate stations. 

In the noninfected area in Texas, 220,543 cattle were inspected and 
permitted to be moved to other States by trail and railroad for grazing. 

INSPECTION OF IMPORTED ANIMALS. 

The number of animals imported from Mexico and inspected at the 
ports of entry along the boundary line was as follows: 292,479 cattle, 
43,393 sheep, 12 hogs, and 171 goats. 

The number imported from Canada and inspected at northern 
boundary ports, and not subject to quarantine, consisted of 42,953 
cattle, 331,137 sheep, 212 swine, 2,635 horses, 9 mules, and 1 goat. 

Below is a statement of the animals imported and quarantined for 
the prescribed period at the different quarantine stations: 



station. 



Littleton, Mass... 

Garfield, N.J 

St. Denis, Md 

Vanceboro, Me 

Hoolton, Me 

Newport, Vt 

Richford, Vt 

Rouse Point, N.Y 
Oedensbnrg, N. Y 

BuflfalcN.Y 

Port Huron, Mich 

Total 



Number 


Number 


of cattle. 


of sheep. 


1 


102 


36 


115 





2 


1 





2 


10 


1 





3 





4 





144 





165 





5 





362 


229 



Number 
of swine. 

13 
42 










55 



Tliere were also 14 goats and 18 camels at the Garfield station, 
making a total of 678 animals quarantined. 

An experiment is now in progress in Page County, Iowa, to deter- 
mine to what extent and at what cost hog cholera can be prevented or 
controlled by sanitary regulations. The legislature at its last session 
passed a special act giving authority to destroy animals and to enforce 
necessary quarantine regulations. The funds available for this experi- 
ment are not sufficient, but it is hoped that the work may bo sufficiently 
thorough in a part of the county to indicate what maybe accomplished 
by the enforcement of such regulations. Experiments are also being 
made to learn what can be accomplished by killing only the plainly 
diseased animals and treating those exposed with hog-cholera anti- 
toxin. It is yet too early to form an idea of the results that will be 
obtained through these experiments, further than to state that the 
antitoxin evidently has a beneficial effect. The laboratory and experi- 
ment station are now engaged upon investigations looking to the pix)- 
duction of an antitoxin of greater protective power and at less expense 
than has been possible heretofore. 
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WORK OF THE PATHOLOGICAL DIVISION. 
DESTEUCmON OF CATTLE TICKS. 

Probably the most important work which this division has had in 
charge has been the experimental study of the effect of different 
substances in destroying the ticks which spread the infection of 
Texas fever. For a long time it appeared as though no mixture 
could be obtained which would kill these parasites without severely 
injuring the cattle which were treated. Recently it has been found 
that a petroleum product known as paraffin oil will destroy the 
ticks without greatly irritating the skin of the animals to which it 
is applied. It is thought that by dipping the cattle twice in this 
oil, with an interval of a few days, all the ticks will be destroyed, 
and the animals, even from the infected district, may thereafter be 
shipped with safety to any part of the countrJ^ If this hope is ful- 
filled the dipping of cattle from the infected district must soon 
become general, and will save millions of dollars to the Southern 
States. At present such cattle must be kept separate and in 
quarantine pens, and sold as quarantined animals, at less prices 
than they would bring in ease they were free from restrictions. The 
general dipping of infected cattle would also prevent the infection of 
cars and stock yards and enable this Bureau to prevent the dissem- 
ination of Texas fever, with less hardship to the owners of cattle 
and with greater safety to the stock interests. 

BLACK LEG. 

An effort is also being made to prevent the losses from the disease 
known as black leg, or symptomatic anthrax, by distributing to the 
owners of herds where such losses occur a vaccine that will produce 
immunity. The ravages of this disease in some of our States have 
become verj'^ discouraging to the owners of cattle, particularly those 
who have endeavored to grade up their herds and breed the best beef- 
producing varieties. Many owners of large herds have reported 
annual losses ranging from 8 to 14 per cent. This disease appears to 
be quite easily prevented by vaccination. Heretofore, however, the 
methods used in this country have required two vaccinations, with 
an interval of ten days or more, and the trouble and expense of a 
double vaccination, added to the cost of the vaccine, has deterred 
many stock owners from adopting this method of prevention. The 
Pathological Division has experimented with a vaccine prepared by a 
special method and which produces sufficient immunity to resist the 
•isease with one vaccination. This division has prepared a large 
mantity of this vaccine and has distributed it for experimental 
/jrposes. By securing this material free of charge and obtaining 
mmunity with a single operation, the "^'»tl^' -1 lias been so simplified 

>/' "hooDepo/^ *liHt ^«ttle 0"">Ara wllO jj . lifpr^^r ^i^r^^n ihc liuo^He 
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this disease, and consequently the work of the Pathological Division 
in this direction is of great importance. A considerable number of 
undoubted cases of the disease have been discovered in this way, and 
it has been found that some mysterious outbreaks of disease among 
cattle were really attributable to this cause. 

WORK OF THE BIO-CHEMIC DIVISION. 

This division has manufactured and distributed to State authorities 
during the past year sufficient tuberculin to test 57,000 cattle for 
tuberculosis, and sufficient mallein to test 1,400 horses for glanders. 

This division has also succeeded in manufacturing an ink which is 
of great assistance in branding carcasses and pieces of inspected meats. 
Such branding answers the purpose of identification in many cases, 
as well as seals and tags, and where used results in a great saving of 
money, since it can be applied much more rapidly and costs for mate- 
rial very much less. About 70 gallons of this ink have been prepared 
and shipped to the various meat-inspection stations during the year. 

This division has also experimented in the preparation of serums 
for the treatment of tuberculosis, hog cholera, and swine plague, but 
the results up to this time are not such as to enable the Bureau to 
introduce such methods in its practical work. 

An experiment has been made by cooperation between the Bio- 
chemic Division, the Pathological Division, and the Chemical Division 
of the Department for determining the alleged poisonous properties 
existing in cotton8e^d meal. American and Egyptian meals have 
been fed in very large quantities, but without producing any disease 
or any evidence of poisoning. The animals in the experiment thrived 
and gained rapidly upon the feed, even when the ration was increased 
to extraordinary quantities of the meal. Other investigations of a 
chemical nature have been in progress, which will be reported in 
detail elsewhere. 

WORK OF THE ZOOLOGICAL LABORATORY. 

During the fiscal year 1896-97 the Zoological Laboratory has con- 
tinued its work in studying animal parasites. Considerable time has 
been consumed making specific determinations of specimens which 
are referred from the Inspection Division or from sanitary oflicials, 
physicians, or zoologists in various parts of the country. Aside from 
these determinations the laboratory has been occupied with statistical 
liygienic work and original technical investigations. 

With a view to determining the value of the German microscopic 
examination of pork for trichinae the various outbreaks of trichinosis 
in that country from 1881 to 1895 have been collated. As might be 
expected on theoretical grounds, a number of cases of this disease 
have occuned from German pork which the German officials have 
inspected and declared free from trichinae. The number of such 
eases, however, is greater than one would expect from the German 
reguhitions, and shows conclusively that the German system of 
inspection is far below the degree of thoroughness usually ascribed to 
it. Over 40 per cent of all the cases of trichinosis thus far collected 
for Germany for the fifteen years referred to has been caused by 
pork which the Grerman inspectors have examined and declared to be 
free from trichinae, while about 14 per cent of all the cases in Ger- 
many during the same years was due to pork which in some way 
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escaped the sanitary officials. In some cases the inspector would fail 
to examine the meat; in others it was examined and condemned, but 
afterwards stolen and placed on the market. It is a remarkable fact 
that with all these cases of trichinosis, which are laid at the door of 
the German inspection and the German pork, there was not a single 
case of the disease in Germany during the fifteen years referred to 
which the German sanitarj^ authorities have been able to show was due 
to American pork. 

As another line of sanitary study the Zoological Laboratory has 
prepared for the use of the Bureau inspectors a bulletin on certain 
animal parasites found in meats, with special reference to their direct 
or indirect transmissibility to man. Most important among these is 
the Echinococcus hydatid,, which appears to be more common in this 
country than formerly supposed. As this is the cause of a very fatal 
disease in man it behooves sanitary officials to take early and proper 
precautions to prevent its further spread. 

Various laboratory and field experiments upon scab have been begun 
and are still in progress. 

For about two months the entire attention of this laboratory was 
occupied with a study of the parasites of the fur seal, undertaken at 
the request of the United States Treasurj^ Department. An extensive 
report on the subject has been submitted to the United States Seal 
Commission for publication. 

Owing to the unsatisfactory state of knowledge concerning most of 
the American parasites it is necessary for this laboratory to under- 
take considerable study of a very specialized and technical nature. 
One bulletin, half of which was composed of technical details, on the 
parasites of poultry has been issued, and a technical bulletin on cer- 
tain parasites of hares and rabbits and their relation to the parasites 
of cattle, sheep, and horses, prepared by this laboratory, has been 
published by the National Museum. 

Finally, the laboratory has made an extensive study of all the 
various codes of zoological nomenclature in i)reparation for the meet- 
ing of the Internaticmal Commission on Zoological Nomenclature, at 
which this Department was represented. This movement, inaugu- 
rated by the last International Zoological Congress, has resulted in 
final mutual concessions on the part of scientific men of different 
countries, and the few remaining points of disagreement in this 
subject have been done away with, and we now have a completely 
uniform set of technical names in all countries. 

VrORK OF THE DAIRY DIVISION. 

The general survey of the condition of the dairy industry in dif- 
ferent parts of the country, which was begun immediately after the 
organization of the division in July, 1895, has been continued through 
the medium of the regular force aided by a few special agents. This 
nquiry has been made by single States and groups of States and hjvs 
esulted in several reports, some of which have been printed and 
)thers are in hand awaiting revision and publication. 

k special inquiry lias been in progress in like manner as to the milk 
pply and service of representative cities and large towns in the 
iiited States, and the field work, so to speak, has been completed at 
•me points. 

le collection of dairy data in general continues with a view to its 
jio--'^ n/f ^ne^^'nont and future use in he fo^in ^^ circulars of infor- 
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The calls for specific information by letter have greatly increased, 
as well as the routine work of the ofBice and the volume of corre- 
spondence in general. This service, together with preparing several 
publications, has so occupied the office force as to greatly retard the 
important work of collating and indexing for permanent use and ref- 
erence the mass of data which is constantly accumulating. 

During the year there have been published eight bulletins and three 
circulars prepared in the division, besides contributions to the Year- 
book of the Department and to the Annual Report of the Bureau of 
Animal Industry, in all comprising 287 printed pages. 

Work is well advanced upon a compilation showing the movement 
of dairy products in the United States from producer to consumer, 
the condition of and important changes in the principal domestic 
markets, and the dairy export interests of the country, all to be 
offered for publication as a bulletin under the title of "Commerce of 
the Dairy," as a suitable supplement to " Statistics of the Dairy," 
already published. 

The chief and assistant chief of the division have visited during the 
year centers of dairy interest in 23 States, and collected information 
for future use. Incidentally, the same officers have attended general 
meetings of 13 State and similar organizations of daicjmen, and have 
been enabled thereby to 'meet hundreds of the representative men 
connected with this industry in various parts of the country, and to 
establish relations which will be of material future benefit to the 
general work. 

Soon after the establishment of the division, attention was directed 
toward the condition of the foreign trade of the United States in dairy 
products. It was noticed that the cheese trade in general was depressed 
and demoralized, mainly as a consequence of the heavy decline in 
exports during recent years, the causes for which were discussed in 
the Yearbook for 1895. Also, that a surplus of good butter was begin- 
ning to show itself for the first time in this country, rendering an 
enlarged market and new outlets of importance. It became known 
that C'anada had secured nearly all the trade for cheese in Great 
Britain which the United States had lost, and this had been done 
through the direct instrumentality of the Canadian Government in 
encouraging, aiding, and instructing cheese factories and improving 
means of transportation. Canada was found, in addition, to be enter- 
ing upon a similar course of developing and patronizing the creamery 
system of butter making and establishing a foreign trade with this 
product. 

It was therefore evident that active measures should be t^iken to 
reestablish and extend foreign markets for the surplus butter and 
cheese produced in the United States, and early in the year a definite 
recommendation was made from this office for preliminary work in 
this direction. 

Arrangements were begun in March for making experimental exports 
to foreign markets of carefully selected butter from creameries in the 
large butter-producing sections of the United States. These ship- 
ments commenced in May, have been made every three weeks, and it 
is proposed to continue them until near the close of the calendar year. 
The trial exports made thus far have been from the port of New York 
to the London market, via Southampton. 

Without anticipating the i'esults of the season's trials, or the report 
to be made thereon, it can be already asserted that English merchants 
of reputation and influence have been better convinced than ever 
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before of the high quality of butter obtainable in different parts of 
this country, and the practicability of placing it in British markets 
from ten to fourteen days after churning, and without appreciable 
deterioration. The terminal facilities and the accommodations for 
refrigerated storage during ocean transit are not yet what is desired 
in kind or capacity, but it is evident that if the commercial demands 
increase and remain suiriciently constant the transportation facilities 
will become adequate and satisfactory. 

These trial exports servo the double purpose of obtaining useful 
information for our own people, as producers and sellers, and of dif- 
fusing desirable information among prospective customers. A very 
widespread interest in this matter has been developed in this country, 
as shown by the comments of the public press and the voluminous 
correspondence already resulting. The probable benefit in extending 
the foreign market for American butter seems to make it desirable to 
repeat the trials another year, with an enlarged field of operations. 

WOBK FOB THE FISCAL YEAB ENDING JUNE 30, 1898. 

EXTENSION OF MEAT INSPECTION. 

The most pressing work of this Bureau for the coming year is the 
extension of the meat inspection to abattoirs engaged in an inter- 
state business which have not yet been included in the service. 
Until all the establishments which kill for shipment to other States 
have been included the object of the law in preventing the sale of 
diseased carcasses for human food will not be accomplished, and 
there will be a discrimination in favor of those which have received 
the inspection and against those which have not been able to obtain 
it. There is also a demand for increased microscopic inspection, 
which is necessary to i^ermit the marketing of American pork prod- 
ucts in the principal countries of continental Europe. The exports 
of these products fluctuate largely from year to year, according to 
the condition of the market, and conseciuently it is impossible to fore- 
see the expenditure which will be necessary to properly provide for 
the trade. There should either be an emergency fund which can be 
drawn upon for this purpose or the Department should be author- 
ized to charge a reasonable sum, say 5 cents per specimen, for the 
microscopic inspection, and the sum so collected should become addi- 
ti(mal to the ai)propriation, so that any demands made might be 
complied with. While I believe the general inspection of meats for 
sanitary purposes should be made ]>y the Government without charge 
to the slaughterers, the nucsroscopic inspection is to a great extent a 
commercial inspection, and the cost of it could be more legitimately 
assessed against the trade which it benefits. If the packers pay the 
cost of the inspection, there would be no longer any reason for declin- 
ing to grant it to all who apply for it, and the inspection could be 
applied to as small pieces of ijork as was deemed advisable. At 
present the inspection is demanded of pieces weighing only from 1^ 
to 3 ixninds, and on account of the cost of inspecting such small pieces 
a limit of weight has been set (5 i)ounds), which is more or less unsatis- 
factorv to the trade. 

The inspection of export animals must be continued in order to 
certify to tlieir healthfulness and maintain the market which has 
been secured for them in other countries. At present our live animals 
are shut out of most of the countries of continental Euroi)e, and it is 
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only by inspection and certifying to their healthfnlness that we can 
hope to have these markets reopened. 

INSPECTION AND QUARANTINE OF IMPORTED ANIMALS. 

The inspection and quarantine of imported animals must also be 
continued, in order to prevent the introduction of contagious diseases. 
While much progress has been made in the control of contagious dis- 
eases in the European countries from which our stock men import live 
animals, most of these countries are now affected with either pleuro- 
pneumonia or foot-and-mouth disease, or both. The prospects are 
that there will be more importations from Europe during the coming 
year than for several years past, and consequently the expense of 
this inspection may be somewhat increased. 

CATTLE AFFECTED WITH TEXAS FEVER. 

The inspection and quarantine of cattle from the Texas fever dis- 
trict is an extremely important branch of the service, and it needs 
constant attention to prevent the infection of the central stock yards 
and the widespread dissemination of the contagion. When we con- 
sider that the quarantine line separating the infected from the unin- 
fected district of the country extends from the Atlantic coast on the 
east to the Pacific on the west, and is over 4,000 miles in length, the 
difficulty of preventing violations of the regulations and the unlawful 
movement of infected stock can be appreciated. During the present 
year there have been more violations of the quarantine than for sev- 
eral years, owing, no doubt, to the increased demand for stock cattle. 
It will be necessary to take increased precautions during the next year 
to prevent the movement of cattle contrary to the regulations, or great 
damage to the domestic and export trade and a heavy loss of stock will 
result. The force during the present year is not sufficient to properly 
guard the line. 

Experiments have been in progress for several years to destroy the 
ticks on southern cattle by dipping them in a suitable mixture for this 
purpose. If the ticks could be easily and cheaply destroyed the cattle 
would be freed from the danger of spreading infection. It has been 
very difficult to find a substance which would destroy the ticks with- 
out injuring the cattle. It is thought, however, that an agent has 
been found in the petroleum product known as paraffin oil, which 
will accomplish this satisfactorily. At all events, recent experiments 
have been much more favorable than those previously made, and the 
hopes of stockmen have been raised accordingly. If this plan of dis- 
infecting the cattle proves successful, it will do away with most of the 
reiisous for violating the quarantine and will no doubt save the stock 
raisers of the Southern States much loss and embarrassment in ship- 
ping which they now endure. 

To properly apply this discovery for the benefit of the cattle indus- 
try of the whole country, dipping stations should be established by 
this Department at convenient points, and these should be operated 
under official sui>ervision in accordance with stringent regulations. 
By adopting such a plan the dissemination of the disease will be 
prevented without any hardship to the cattle growers of the infected 
district. This service will require a larger number of inspectors than 
are now employed, but the benefit to the country, particularly to the 
Southern States, will be so great, amounting to many millions of dol- 
lars, that there should be ao hesitation in putting it into operation. 
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ERADICATION OF SCABIES. 

Measures for controlling and eradicating the disease known as scab 
or scabies in sheep have been in operation for the past year, though 
they must be strengthened and made to apply more generally before 
the prevalence of the disease can be materially reduced. Experi- 
ments are being made with different sheep dips for the purpose of 
determining which is most efficacious and at the same time least 
injurious to the animal. Experiments are also being made to deter- 
mine the best methods of treating and controlling hog cholera and 
tuberculosis. The losses from these diseases are extremely serious, 
and every effort should be made to reduce them. In order to accom- 
plish this, it is plain that the Department must exercise fuller control 
over the movement of animals from one part of the country to 
another, and prevent the dissemination of contagion by stock cars in 
which diseased animals have been transported. It is probable that 
more legislation should be enacted, giving the Department greater 
power in the stock yards that are used for interstate shipments and 
that more positive authority should be granted for compelling the 
disinfection of cars and stock pens. 

VACCINE FOR BLACK LEG. 

The preparation and distribution of vaccine for black leg has re- 
cently been undertaken, and a large number of applications for it have 
been received (amounting at this writing to over 30,000 doses) from 
stockmen whose animals have suffered from this disease. It appears 
that in considerable sections of the country the herds of cattle, par- 
ticularly of important breeds, suffer to the extent of from 10 to 15 per 
cent of their number annually. It is believed from the reports of 
vaccinations in other countries that this loss may be reduced to less 
than 1 per cent. 

The manufacture and distribution of tuberculin and mallein for the 
use of State authorities who cooperate with this Department in the 
control of contagious diseases should be continued. The tuberculin 
prepared here has proved to be reliable, and the fact that it can be 
obtained ot the Department by State authorities has made it |)ossible 
to continue the measures for suppressing tuberculosis where otherwise 
the expense would have made it almost impossible. It is probable 
that still greater quantities of tuberculin will be required for the 
coming year than were used during the past. 

NEED OF AN EXPERIMENT STATION. 

The work of this Bureau requires the use of an experiment station 

vnere a considerable number of experimental animals can be con- 

- antly kept. This is needed partly for the diagnosis of diseases met 

-•th in the inspection of meat and in the investigation of outbreaks 

•■ disease in various parts of the country, and also in the investigation 

■ he nature of diseases and the best methods of treating them. The 

'ou which lias heretofore been occupied by the Bureau has become 

. ...flfi/*ient for t>>' >"»'p()se, and a change has therefore been made to 

j^.., ■oT.^ho' — .^n, ^ y^ and where more land can be obtained. 

ue inx4,v,*u __. .^/i aiming such investigations and of pressing 

"^m forward a^- iidb >« ")ossible can not be overestimated, and no 

^f fhc TiAOA--.. ., 'i -., .n ■»» \^v r^rV r»«^*»"\inuo for mauy years to 
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come. I would therefore recommend that Congress be requested to 
authorize the purchase of suitable grounds for such an experiment 
station, and thus avoid the necessity of moving from place to place 
and abandoning the improvements which must necessarily be made 
where this work is being conducted. 

In the Dairy Division it is proposed that a special inquiry shall be 
made of mechanical aids to dairying, with a view of putting that 
division in possession of complete, definite, descriptive information 
on this subject; also an inquiiy in cooperation with other divisions 
as to the composition and healthfulness of the various materials 
used in this country as preservatives of milk and milk products; also 
an inquiry into the economy of creamery and factory management, 
including the utilization of waste products, with a view to devising 
methods for reducing the cost per pound in making butter and cheese. 
It is proposed to continue the efforts to develop tlie foreign markets 
for American dairy products, and it is recommended that Congress 
be requested to give authority to the Department to apply the funds 
received from the sale of dairy products shipped abroad by the Dairy 
Division to the purchase of material for other shipments. This, with- 
out increasing the expenditures, would enable a very much larger 
quantity to be purchased and sent abroad during the year. 

INSPECTION CERTIFICATION TO INCLUDE BUTTER, ETC 

It is suggested that an extension of the system of Government 
inspection and certification at present applied to meats and meat prod- 
ucts for export, to include butter, cheese, and condensed milk, would 
])e advisable and may perhaps be necessary in order to maintain the 
standing of our products in foreign markets. If a trade in pure but- 
ter or pure cheese is built up under existing conditions, it may at any 
time be ruined through the shipment by unscrupulous persons of 
adulterated products or those which have been preserved with agents 
generally considered harmful. No doubt a certification limited to 
products which would grade above a certain fixed and arbitrary stand- 
ard would be a great benefit and aid in building up and maintaining 
a greatly increased trade in such products. 

The Bureau has entered upon these various lines of work in most 
cases by specific direction of Congress, and in others under instruc- 
tions from the Secretary of Agriculture. The value of this work to 
the country and its urgency need not be enlarged upon, but it is evi- 
dent that as the work develops and extends increased appropriations 
are necessary. The increase of the meat inspection alone from less 
than 4,000,000 animals in 1892 to 26,500,000 in 1897 means an enor- 
mous increase in the amount of work that.is done and in the force 
required. 

The appropriation, however, is less now than it was in 1892. It is 
not in the meat inspection alone that the work has increased, but in 
every other line that has been referred to. It is essential, therefore, 
for the proper conduct of the work, that the appropriation be restored 
to the amount which was formerly given, and I would recommend 
that it be fixed at $800,000, in addition to the statutory roU, for the 
year ending June 30, 1899. 

GREATER LABORATORY FACILITIES NEEDED. 

Finally, I invite attention to the great desirability of a fireproof 
building for the scientific laboratory. The building now occupied is 
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ninsuited for housing the valuable working material which has been 
accumulated during the thirteen years that the Bureau has been in 
existence. In the study of animal parasites, for instance, there has 
been intrusted to Dr. Stiles, our zoologist, the type specimens from 
the principal collections of the world. If these specimens were 
destroyed it would be an irreparable loss to science and to practical 
agriculture. So in each division of the work there are specimens, 
literature, indexes, and working material of all kinds which represent 
years of labor and which could not possibly be replaced. 

This laboratory is a practical workshop, which aims to make con- 
stant and immediate returns to the farmers for the full amount 
expended for the scientific work of the Bureau. It is accomplishing 
this by the distribution of tuberculin, mallein, and black leg vaccine, 
by bringing out the best methods of treating diseases, by determining 
and informing stock raisei*s as to the nature of diseases which affect 
their stock, by perfecting methods for making cattle insusceptible to 
Texas fever, and for killing the ticks which are the means of spread- 
ing the disease. These lines of work are worth millions of dollars to 
our farmers, and they should not only be encouraged, but put beyond 
the danger of interruption and ruin by fires and other avoidable 
accidents. 

The laboratory building now occupied is insufficient in capacity for 
the demands now made upon it. There are lines of work of great 
importance which can not be taken up. The bio-chemical side of 
butter and cheese making, that is, the micro-organisms which play a 
part in these processes and the chemical changes which are due to 
them, should be thoroughly studied. More work should be done with 
a view to the perfection of methods for the control of hog cholera 
and tuberculosis. The expense of such work is insignificant when 
we consider the vast amount of property now lost annually by our 
farmers through the ravages of preventable diseases. 
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U. S. Department of Agriculture, 

Weather Bureau, 
Washington, D. C. , September SO, 1897. 

Sir: I have the honor to submit a report of the operations of the 
Weather Bureau of the Department of Agriculture during the fiscal 
year that ended June 30, 1897. 
Very respectfullj^ 

Willis L. Moore, Chief. 
Hon. James Wilson, 

Secretary. 



By way of introduction to my detailed report for the year 1896-97, 
I desire to submit the following comparison of the expenses and effi- 
ciency of the service during the past fiscal j^ear as compared with 
those for 1883-84, when the appropriation for the weather service was 
the largest ever made, and to give some facts showing the necessity 
for a much larger appropriation in the future. 

In 1883-84 the weather service cost 1993,520. The extension of its 
scope and the increase in its usefulness since that time are matters of 
history. Attention is invited to a few of the important changes that 
have been made in recent years, particularly those showing an increase 
in the efficiency of the service. The appropriation for the current 
year is $883,772, which is $109,748 less than in 1883, while it is safe to 
say that the volume of work performed and the benefits derived by 
the public are much greater than they were in 1883. 

In 1883 weather maps were not issued, except at the central office 
in Washington, D. C. During the last fiscal year 4,315,000 maps were 
issued at 81 stations outside of Washington, D. C, and there has been 
an increase of 1,166,105 copies within the last two years, to meet the 
constantly increasing demands of the public. 

In 1883 forecasts and warnings were sent to 8,094 places by mail, 
no other methods of distribution, except through the daily press and 
a railroad train service, being then in use. During the last fiscal year 
daily forecasts and warnings were sent to 51,694 places by mail, tele- 
graph, telephone, etc. , and there has been an increase in the number 
of places receiving forecasts in the last two years of nearly 30,000. 

In 1883 no information was collected respecting the weather as 
influencing crops; now climate and crop conditions are reported from 
about 8,000 places, and the results are summarized in the Weekly 
Climate and Crop Bulletins which are issued at each State center 
and published by practically the entire press of the country, both 
rural and urban. In 1883 there were less than 300 voluntary observers 
in cooperation with the Bureau and no systematic publication of their 
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reports was made; now there are about 3,000 voluntary observers 
making daily readings of standard Government thermometers and 
rain gauges, the daily readings being collated and neatly printed in 
tabular form at 42 State centers. These printed State reports apt 
very useful in the development of the natural resources of the coun- 
tr5^ It is now possible for agriculturists, merchants, manufacturers, 
civil engineers, and health seekers to compare the salient climatic 
features of almost any county in one State with the conditions that 
may exist in another State. 

In 1883 there were 41 stations on our seacoasts and the Great Lakes 
where storm signals were displayed for the benefit of mariners; now 
there are 253 stations where these signals are displayed, at each of 
which, in addition to displaying the signals, telegraphic bulletins, giv- 
ing the location, intensity, and the probable movement of the storm, 
are distributed to vessel masters within one hour after the information 
is dictated by the forecast official at headquarters. 

The appropriation for the current fiscal j^ear is $883,772; it is inad- 
equate to meet the demands made by the people, either directly to 
this Bureau or through their representatives in Congress, for a mate- 
rial extension of the benefits of the weather service. A conservative 
estimate of the money needed to meet the legitimate requests of the 
agricultural, marine, commercial, and manufacturing interests of the 
country is $1,044,050, being an increase of $160,348. This sum pro- 
vides for the establishment and equipment of new stations at important 
centersof population, $75,000 being estimated for that specific purpose. 
The amount now appropriated is barely sufficient for the requirements 
of the actual working force at the meteorological stations, leaving no 
opportunity for the extension of the present sj'^stem or the establish- 
ment of new stations; in fact, it is only with the utmost care and by 
requiring from nine to twelve hours' work every da> in the year, 
including Sundays and holidays, of the majority of station employees 
that the important duties of the service can be performed. Every 
mail brings urgent requests from representatives in Congress, farm- 
ers, mariners, merchants, and professional people for extensions which 
it is impossible to grant. In the efforts to meet this public demand all 
workers have been taxed to the limit of physical and mental endurance. 
The increase asked for also contemplates the establishing of several 
stations in the southwestern part of the country, where an extensive 
area is not now included in the domain covered by meteorological 
observations. This unprotected region includes large portions of 
Nevada, Utah, Arizona, New Mexico, and southeastern California. 
This region should have four or five additional stations employing 
me observer each. The weather conditions which cause frost in the 
orange and raisin sections of California drift in a southerly direction 
rom the north and northeast. The making of the most accurate 
:rost warnings for the extensive fruit interests of southern California 
•equires the additional stations above referred to. Additional evi- 
lence that these stations are essential to a better service may be had 
n the fact that many storms which cause rain in New Mexico, Colorado, 
'^exas, Kansas, Nebraska, and farther east, have their origin in the 
•^icn and unprotected territory which it is now proposed to cover by 
^servalion stations. 

Ulditicmal stations are also needed to meet the demands of many 

.Ti^.4 ^Tri^i'^h, although not being so geo^ "^phically situated as to fur- 

i bureau usefp^ obsf 'vations foi ^«- "torm warnings service. 
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tries as to render it advisable to establish complete meteorological 
stations in their midst for the purpose of preserving a record of the 
prevailing atmospheric conditions. Such a record will be exceedingly 
useful in the development of their industries, and it will also be pos- 
sible to effect a more prompt and systematic distribution of storm 
warnings and forecasts than obtains at present. There are to-day 
over 50 cities of more than 50,000 population having no Weather 
Bureau station. To be sure, some of these are contiguous to cities 
having Weather Bureau observatories, and do not, therefore, require 
a completely equipped station. 

The new estimates include an item of $20,000 for the purpose of 
purchasing standard signal lamps for all stations displaying storm 
signals. A few of these lamps are now in operation at several of the 
more important stations. Signals at these stations may be seen at a 
greater distance than heretofore, thus giving a greatly improved 
service to shipping. Conservative estimates made by those interested 
in shipping indicate that one hurricane sweeping the Atlantic seaboard 
might cause damage to floating craft of over three millions of dollars. 
Di^ring the past three years t^n or more of these destructive storms 
have visited our coast line. In every case the danger warnings have 
been displayed long in advance of the storm, and there have been no 
marine disasters of importance. There are 253 ports displaying danger 
signals. A recent inspection of the stations discloses the fact that the 
present equipment is composed of a heterogeneous assortment of lights 
and lanterns. The importance of a proper equipment is so great that 
it would be wise economy to provide each station with such a light as 
was, after many experiments, recently adopted as a standard by the 
Weather Bureau. The storm-warning service long ago outgrew the 
experimental stage. It has demonstrated its usefulness to such an 
extent that only the most efficient and permanent appliances should 
be used for conveying its valuable warnings to mariners. 

The estimates include an item of $10,000 over and above the amount 
allotted for the present fiscal year, for the purpose of purchasing 
instrument shelters for issue to voluntary observers of the Weather 
Bureau, who number about 3,000 at the present time. These shelters 
will enable the Bureau to obtain more accurate climatic observations, 
since the thermometers will be so exposed as to have free circulation 
of air, and yet will be protected from sunlight, rainfall, and radiation 
from surrounding structures. Many employees are now engaged in 
collating and publishing these reports, for the purpose of establishing 
the climatic features of every portion of each State in the Union. It 
is an unwise economy that does not provide for the taking of accurate 
observations upon which so much subsequent time and labor are 
expended. 

An item is included of $5,000 for the purpose of erecting a small 
brick and stone building on the Government reservation between the 
two canals at Sault Ste. Marie, Mich. The average number of ves- 
sels passing through these canals in the season of navigation is 80 per 
day. The Weather Bureau office at that point is maintained chiefly 
in the interests of shipping, and its location should be on this Gov- 
ernment reservation, where it can be of the greatest service to vessel 
masters. 

It is of great importance that offices be located with a view of securi ng 
several advantageous conditions. Nearness to the press, the tele- 
graph office, and, if at a lake port, proximity to the harbor, are impor- 
tant conditions in securing prompt and effective distribution of storm 
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warnings and weather information. Besides providing for these, 
the proper exposure of meteorological instruments must not be over- 
looked. A flat roof, with no buildings of greater elevation in close 
proximity, is the best practicable city exposure. At marine ports a 
prominent tower visible from all parts of the harbor is necessary for 
the display of danger signals. Wind velocity increases and temper- 
ature decreases very rapidly with the first thousand feet of ascent 
from the surface of the earth; hence in securing an exposure above 
surrounding structures great care should be exerci ed not to locate 
meteorological instruments so high that their readings are not com- 
parable with the results obtained from the stations of other cities, or 
so high as to show too wide a departure from readings taken within a 
few feet of the earth. 

It is apparent that economy in expenditure should not induce the 
Government to locate its meteorological observatories in other than 
the most advantageous surroundings. Under no circumstances 
should the accuracy of the meteorological readings be subordinated 
to the desire to secure quarters rent free. 

OPERATIONS OF THE YEAR ENDED JUNE 30, 1897. 

The work of the Bureau during the last fiscal year was conduct-ed 
on lines tested and approved by the experience of former yeai*s. 
There was no relaxation in the efforts to improve the methods of 
administration, and to make the service of the greatest good to the 
largest number of people. 

Forecasts. — The usual forecasts of temperature, wind, and weather 
were issued twice daily, as were also special warnings of cold waves, 
frosts, severe storms, and hurricanes, as occasion demanded. 

One storm, of a very destructive nature, passed across the eastern 
border of the United States since the date of last report. This storm, 
the coming of which was foretold on the evening of September 27, 
1896, struck the coast of Florida in the vicinity of Cedar Keys on the 
morning of September 29, and passed rapidly northward to the region 
of the lower lakes by the morning of the 30th. 

The force of the wind was so great in many localities that human 
foresight could not avail in preventing the loss of life and property. 
The remarkable feature of the storm was the violence manifested 
throughout the Middle Atlantic States. Sixteen lives were lost in 
Virginia, District of Columbia, Maryland, and Pennsylvania; 98 in 
Florida, Georgia, and South Carolina. The loss of property was esti- 
mated at 17,000,000. 

The passage of a West India hurricane through the center of the 
populous districts of the Middle States is not wholly new in the annals 
jl meteorology, yet it is seldom that one of such violence takes a course 
JO far inland. The lesson of it all, especially for architects and struc- 
"^'iral engineers, i* ^«t violent Hrf'i» 'i-iring the hurricane season must 
JK ncluded witni- aecateir' .>h*- n-^Viai^ilitiP' »v f^ 'niand 

'^ he eighty-fift- noT.i/iin. 

,u^v-- ''♦ane n ,■•- .^ -' - -•■ - .'■ "^itsnyji -•■ring the 

^j^. . na n- . .- '^no* ---i*- i/^lAt.. ormS of 

»^- . « .. . - t.v.*vi\;» i<ji. *«o 1 .*8 been 

-' • ,. . - - ■"■in^ hr -^JOT ,rQ storms that at 
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sweep from the Rocky Mountains eastward, rather than the ordinat*y 
changes in temperature, wind, and weather. 

The official in charge of the New York office, in reporting upon the 
severe storm of December 15, 16, 1896, says: 

After the issue of the hnrricane warning not a vessel was reported to have left 
port, except the steamship St. Louis, of the American Line, ana it is helieved that 
she came to anchor off Sandy Hook Bar. The storm was very severe in this 
section and was attended hy all the most dangerous features of such storms; the 
wind blew a gale (54 miles per hour) on shore from the northeast, with fine sleet, 
heavy driving snow, and temperature below freezing. It is seldom that the 
mariner encounters such a combination of dangers. All vessels prepared for the 
storm, and, in view of the timely warning, there was a chance for all to seek a 
harbor of safety. It is marvelous that not a vessel of any class was lost or even 
disabled in this section. 

The official in charge at Boston reports concerning the hurricane 
warning of October 10, 1896: 

This was the most marked success of the year. The information of the approach 
of one of the most destructive and protracted storms of recent years was very 
timely. Vessels of all classes were tied up and shipping was practically suspended 
from October 10 to 16, inclusive. The saving or property in this instance was 
enormous, exceedingmany times the cost of the maintenance of the entire Weather 
Bureau for years. The press of this city commended the Bureau in the highest 
terms for its good work, and placed the value of shipping saved by the warning at 
millions of dollars, which was of little importance compared with the saving 
of human life. 

The above comments, it may be urged, necessarily partake more or 
less of the nature of ex parte testimony. Granting this, there is still 
an abundance of testimony from the standpoint of the people in gen- 
eral, as witness the following from the editorial columns of the Jack- 
sonville (Fla.) Daily Times-Union of September 6, 1897: 

THE SEASON OF HURRICANES. 

Shipmasters at this the season of West India hurricanes should watch with 
more than usual care the forecasts of the Weather Bureau, and should take no 
chances when low or cyclonic areas are reported in the Gulf. For five successive 
years Florida has not escaped from having one or two hurricanes, with a wind 
velocity of from 45 to 80 miles an hour. In preceding years they pursued a course 
either to the eastward or the westward of the State, but in all instances doing 
great damage to shipping. In fact, the men who go down to the sea in ships have 
found the latter part of August, the whole of September, and the first part of 
October to be the most perilous period of the year, but the increased efficiency of 
the Weather Bureau, due to more numerous stations, better appliances for obser- 
vation, quick means of communication, and particularly careful study of this 
enemy of shipping, has leasened these perils in a great degree, so that a shipmas- 
ter of intelligence and caution should now, in coastwise voyages, know in a general 
way just about the weather he will encounter from port to port. 

Flood tvarnings, — The warnings issued by the I^ureau in connec- 
tion with the disastrous floods that occurred in the Lower Mississippi 
Valley in the spring of 1897 were most timely and effective. The 
daily forecasts issued by the officials in charge of the river centers 
gave timely notice of the gradual rise of rivers to the danger line, 
and as soon as it was seen that floods were imminent, warnings to 
that effect were sent from the central office in Washington, D. C. 
Thus, on March 15, two weeks before the first serious break in the 
levees, it was announced in a special bulletin that — 

The reports indicate a continued rise in the Lower Mississippi River during the 
next ten days or two weeks, and from the water now in sight and rainfall likely 
to occur within the next few days it is probable that the impending flood will 
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prove verv destructive in Arkansas and northern Louisiana. The most deetnic- 
tive overflow is likely to occur between the mouth of the Arkansas and the month 
of the Red River, and the observers of the Weather Bureau in that region have 
been directed to warn the public generally of approaching danger. 

Again, on March 19, it was announced that — 

The floods in the Lower Mississippi during the next ten dajrs or two weeks will, 
in many places, equal or exceed in magnitude and destrucnveness those of any 
previous vears, and additional warning is given to residents of the threatened dis- 
tricts in Arkansas, Louisiana, and western Mississippi to remove from the region 
of danger. 

As the flood approached its height these warnings were rei)eated 
and emphasized, notably so on March 28, April 3, 15, and 17. The 
local officials, under instructions from the central office, gave the 
widest possible distribution to these warnings, by mail and telegraph, 
throughout the threatened regions; a daily bulletin was also given to 
the press, thus keeping the public thoroughly informed of the present 
and prospective extent of the flood. Through the courtesy of Mr. 
John Hyde, Statistician of the Department of Agriculture, I am able 
to submit a rough estimate of the values of live stock and farm 
products on hand in the flooded districts of the Mississippi River 
immediately preceding the flood, which are as follows: 

January 1, 1897, horses, cattle, sheep, and other live stock $10, 037, 540 

March 1, 1897, com, oats, cotton, and other movable farm products of 
last year's crop... 4,664,900 

Total .._ 14,702,440 

xt would be impossible to estimate the value of live stock and 
movable property saved by these warnings, but certainly the saving 
amounted to many millions. 

At a time when the Mississippi River at New Orleans was at the 
highest stage ever known, warnings were sent to that city that within 
five days the gauge reading would show a further increase in the 
height of the water of over 1 foot ; that it w^as imperative that the height 
of the levees be still further increased. 

The water reached the height predicted exactly on the date speci- 
fied in the warnings, but the levees had been strengthened and raised 
to meet the impending danger. 

At Cairo the river rose to danger line on February 26, and remained 
above it for fifty-nine days. Danger line was reached at Memphis on 
March 10, at Vicksburg on March 16, at New Orleans on March 18. 
The duration of the flood at these points was as follows: At Memphis, 
fifty-three days; at Vicksburg, eighty days; at New Orleans, eighty- 
^ight days. Th^ highest water ever known was experienced at 
iiemphis and points below. 

On April 5 the Secretary of Agnculture directed the Bureau to 

)repare a map, showing the area then under water, at the earliest 

^)ossible moment. By a free use of the telegi*aph, such a map was 

•ompleted at 3..'U) p. m. of the following day, and was of fair accu- 

Hcy, as shown by subsequent detailed reports. A full report of this 

(r.^'1 together with a review of previous floods and a discussion of 

.,i ixial rainfall and drainage in the Mississippi basin, is in preparation 

^^' early issue. 

Jvfiroo^^r^^' ThAre have been maintained during the year 113 

• •■' ations making daily observations and full 
.yyjA - ii^rMAv yvitii suei^ t^l'^graphic reports as have 
'fto^ii. ,. -•iT'T^rko*' ^* hT'o. ■rkT»oiAaiaf.iTi^ Jn addltlon 
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special reports are received at times of heavy rainfall and high water 
from 33 other stations. Voluntary river observations are also made by 
and reports received from a considerable number of unpaid observers. 

The system of river and rainfall stations was revised at the end of 
the past year, such changes as were made going into effect on July 1, 
1897. It was sought in this revision to secure a greater number of 
continuous records throughout the year. Such a course was neces- 
sary, as without continuous records the regimen of the streams could 
not be correctly determined. To do this without much increase of 
expense, some of the less important stations were closed. 

Beginning with the issue of the Monthly Weather Review for 
November, 1896, there has been included in that publication a monthly 
report on the condition of the rivers of the United States, accom- 
panied by a table of average and extreme gauge readings and range 
in the river stages at the various river stations. Since April 1, 1897, 
this has been supplemented by a hydrographic chart for selected sta- 
tions on seven more important rivers. This feature of the Weather 
Review furnishes the only means in the country of obtaining current 
river data from all sections. 

Part V of the series of Daily River Stages, published by the Weather 
Bureau, was issued near the end of the year. This volume embraces 
daily stages at all stations for the years 1893, 1894, and 1895. A com- 
panion volume of daily rainfalls for the same years is in press. 

The river service is composed of 22 sections, each with a central 
office receiving reports from a definite area and each making local 
forecasts for the river district under its supervision. In the case of 
impending great disaster, the central office at Washington dictates 
the important warnings for distribution by the section centers. 

As yet the rules of flood forecasting are largely empirical. The 
official in charge of a river center is familiar with the main river 
and its tributaries; the area and topography of the catchment basin; 
the frequency and intensity of the rainfall, especially the intensity; the 
average time of passage of flood crest between one station and another, 
and the history of past floods. The knowledge of low-water condi- 
tions, especially where bars and shoals exist, is perhaps of equally 
great importance as the knowledge of high water. The people living 
in regions contiguous to navigable streams are materially affected 
in their industries by the conditions of navigation, and the Weather 
Bureau in giving fairly accurate predictions of variations in low- 
water stages, as well as in giving warning of destructive floods, renders 
a signal benefit to river shipping. The official in charge of a river 
center makes timely dissemination of warnings when floods threaten. 

During recent years a very thorough reorganization and sj stemati- 
zation of the river and flood service has been effected. From the local 
observers who measure the rainfall or gauge the river heights to the 
trained meteorologists who are in charge of the river centers; from 
the latter officials to the forecast officers at the central office; and 
from these to the Chief of Bureau, the organization has been slowly 
strengthened, until it is believed the Bureau is able to efficiently 
serve the public during an emergency. 

Cold wave arid frost warnings. — The year was somewhat remark- 
able for the absence of severe cold waves and destructive frosts, but 
such as occurred were, as a rule, accurately forecast in good season. 
A system of reporting the advance of cold waves from station to sta- 
tion (reports being sent by the stations affected to those nearest and 
in the probable i)ath of the cold wave) was put in operation during 
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the year over the eastern Rocky Mountaiu slope from Nebraska to 
Texas, ou the recommendation of Lieut. Col. II. H. C. Dun woody, 
U. S.* A., who is assigned to duty with the Weather Bureau as super- 
vising forecast official. In this, as in many other instances, Colonel 
Dunwoody has shown his fitness as an able assistant to the Chief of 
Bureau. 

Gratifying success attended the warnings issued for the benefit of 
the fruit industry of Florida, the sugar interests of Louisiana and 
Texas, and the truck-growing districts of the eastern seaboard. 

The rain warnings issued from the San Francisco office for the 
benefit of the raisin industry during the drying season, and on the 
accuracy of which that industry is greatly dependent for success, were 
in every instance justified. The official in charge of the San Fran- 
cisco office states, in reference to the work of the Bureau in this par- 
ticular, that during the last three years not a single rain occurred in 
the raisin-drying region without warning, and in only one instance 
was an unnecessary warning issued. 

lyistribution of forecasts and ivamings. — The distribution of fore- 
casts and warnings has been continued on practically the same lines 
as in former years, particular attention having been given to the 
development of the system of mail distribution by logotype cards in 
the largo cities. 

The number of forecasts and special warnings distributed in each 
State and Territory, not including those contained in the daily press 
reports and weather maps, is shown in the table below: 

Number of forecasts and special warnings distributed. 



States and Territories. 



Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District of Columbia. 

Florida 

Qcorfpa 

Idaho 

niinois 

Indiana 

'ndian Territory 

owa 

Kansas . 

Centuck) 

Louisiana 

'iaine .. 

jlaryland .. 

dassachusetu. 

ilichigan 

tf innosota . . 

'lississi'^ * 

diss^'^' 

"•on^*. 

-ebra" 

^evac. 

(J^ew ^ 

Tew o^-. -^ 

•Jew Mex*'' 

few Vorn 

•J^cirt* ''•iro*. 

fort •^^' 

■)h- 



By telegraph or tele- 
phone ai Govern- 
ment expense. 



Daily 
fore- 
casts. 



Cold 
wave 

and 
frost. 



22 
3 

40 

lOK 

11 

13 

5 



44 
51 

9 
67 
91 

7 

107 

40 

44 

'>5 



4 

7 

10 

6 



42 

40 



25 
2 
1 
o 
I 
A 



Emer- 
gency. 



63 



58 

3 

47 

32 

6 



32 

82 



383 
98 

83' 

42 

-6 

7 
J2 
^7 



jf 



hi 

U 

4) 

.IT 



Without expense to the United 
States, by- 



Mail. 



569 



289 

1,219 

396 

525 

33 

830 

377 

571 

174 

2,108 

1,134 

103 

1,089 

434 

mi 

412 

861 

321 
1,818 
2.(i48 
1,063 

200 

3, 150 

22 

775 
49 

275 

785 

23 

3,606 

587 



Tele- 
graph 
or tele- 
phone. 


Bail- 
road 
tele- 
graph. 


RaU- 

road 

train 

service. 


6 

8 


26 


12 


26 


7 

349 

6 

16 

21 




93 






7 


49 


151 


13 




2 


68 
99 




2 

1 


41 


5 

1 
1 


:)08 
194 


459 

287 


38 


ii 

37 
25 

1 

17 
100 




20 
116 


8 


19 




\ 


17 


a 


331 


4 


309 
7 
9 

107 


457 


i5 




u\ 


60 




11 








i 


9- 

KK) 

4 

256 

1 


31 


t 

7 
5 


(if 

16 



Total. 



■»8 



696 

11 

4Sii 

1,779 

4n 

792 
65 
843 
585 
886 
184 

3.355 

1,807 
112 

1,433 
684 
891 
485 
942 
497 

2,241 

3,706 

1,270 
384 

3,691 
57 

1,004 

55 

340 

1,087 
36 

4,540 
808 
160 

3,997 
68 
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Number of forecasts, etc. , distributed — Continued. 



States and Territories. 



Oregon 

Pennsylvania . . 
Rhode Island... 
Son th Carolina. 
Sonth Dakota.. 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington — 
West Virginia.. 

Wisconsin 

Wyoming 



By telegraph or tele- 
phone at Govern- 
ment expense. 



Daily 
fore- 
casts. 



Total 

Jnne30, 1896. 



Increase. 
Decrease 



23 
64 

2 
53 
42 
34 
51 
13 
11 
39 
25 
17 
55 

3 



1,886 
1,581 



306 



Cold 

wave 

and 

frost. 



13 



4 
31 

4 
31 



1 
11 

2 

9 
13 

o 



613 

599 



15 



Emer- 
gency. 



105 

5 

65 

76 

93 

184 



16 
91 



44 

134 
6 



3,481 
3,481 



00 



Without expense to the United 
States, by— 



MaU. 



610 

1,567 

21 

497 

355 

833 

499 

134 

464 

750 

359 

249 

1,132 

5 



37,913 
22,642 



15,271 



Tele- 
graph 
oi tele- 
phone. 



9 
712 



62 

12 

64 

140 



13 

105 

24 

8 
37 

3 



2,347 
1,712 



635 



Bail 
road 
tele- 
graph. 



Rail- 
road 
train 
service. 



705 



42 



31 
64 



11 
75 



32 



3,196 
3,550 



354 



104 

7 
27 
10 



13 
95 
29 



16 



2,258 
1,939 



319 



Total. 



745 

3,163 

55 

733 

516 

1,061 

960 

' 147 

529 

1,166 

439 

359 

1,387 

22 



51,604 
35,501 



16.193 



Distribution of weather statistics by maps. — Detailed information 
of the actual weather conditions existing over considerable areas is 
graphically shown by the daily weather maps, the circulation of 
which increased more than three-fourths of a million copies during 
the year, the total issue being 4,625,250 copies. Business houses, 
public offices, and schools are the principal recipients of the maps. 
The extension of the improved system of printing adopted last year 
has made this large increase possible. There are at present 81 map- 
printing stations, at 27 of which an improved printing process is in 
use. In addition to these there are 21 stations where meteorological 
bulletins containing weather data in tabular form are issued. 

CLIMATIC WORK. 

Aside from the issuance of daily forecasts and special warnings the 
Weather Bureau is charged by law with the reporting of temperature 
and rainfall conditions in the cotton, corn, and wheat regions; the 
gauging and reporting of rivers, and other matters. 

The cotton-region service covers the Southern States from the 
Carolinas, Georgia, and Florida westward to Texas. Observations of 
the temperature and rainfall are made at 120 stations throughout 
this region. 

The corn and wheat region service extends from Michigan, Ohio, and 
Kentucky westward to and including the Dakotas, Nebraska, and Kan- 
sas, in which territory 132 daily reports are made at as many stations. 

The climatic statistics collected from cotton, corn, and wheat 
region stations are conveyed to the general public, for whose infor- 
mation they are obtained, chiefly through the medium of the daily 
press and by telegraphic reports that are bulletined in the principal 
grain and produce exchanges of the country. 

PUBLICATIONS. 



The texts, charts, and statistical matter required in the presentment 
of the various phases of climate and weather are prepared and 
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printed at the central office. The work involved in this connection 
is varied, and, in some cases, of exceptional character. No material 
change has been made in the organization of the various divisions 
having charge of the collection and discussion of climatological data, 
or in the character of the publications issued, a list of which appears 
below: 



Title. 


When issued. 


Edition. 


1 Dailv Weather Mai> 


Daily 


850 


2 Weekly Climate and Ctod Bulletin 


Tuesdays, Anril to October 


5,000 


3. Weekly Snow and Ice Chart 


Mondays, during cold season 

Oo-tobftr t-*^ Mn-rcn . 


800 


4. Monthly Climate and Cron Bulletin 


5,000 


5, Monthly Weather Reyiew ^..,.-.. ..^ ^-.-- 


Iftth of &Aoh month 


8,800 


1 





Monthly Weather Review, — ^The scope of the Monthly Weather 
Review has been enlarged and its usefulness increased through the 
untiring efforts of its editor. Prof. Cleveland Abbe. It should be 
noted that Professor Abbe was one of the most, active of those who, 
thirty years ago, advocated a Government weather service. In 1869, 
with the aid of the Cincinnati Chamber of Commerce and the Western 
Union Telegraph Company, he collected observations by telegraph 
and issued daily forecasts. In 1870, when Congress authorized the 
War Department to establish a tentative weather service, he was 
engaged to assist Gen. A. J. Myer in laying the foundation of that 
which has grown to be the present extensive weather service of the 
Agricultural Department. Possessing a profound knowledge of the 
mathematics, the physics, and the literature of meteorology, he has 
been a modest, loyal, and valuable assistant to the several executive 
heads of the service. He was the first and is still the senior professor 
of meteorology. I regret to report that to-day the Government, in 
whose service he has spent twenty-seven years of his earnest life, now 
pays him but two-thirds of the salary he received on entering its 
service. At an early day I hope to see his salary restored to, say, 
$4,000 per annum. He has edited the Monthly Weather Review in 
such manner as to command the admiration of both American and 
European scientists. Quotations from it are to be found daily in the 
popular scientific journals of this country and of the world. 

Although the majority of the articles in the Review are of an ele- 
mentary and popular character, such as are suited to the needs of 
teachers and students of all grades, except in the higher colleges, yet 
a large number of its readers, on the other hand, would appreciate 
strictly technical articles, and it is proposed to hereafter consider the 
leeds of these readers. 

It is now some years since charts of normal pressure at sea level 
md normal surface isotherms were published in the Review. The 

ibseciuent accumulation of data has been reduced in the Records 

■'^sioii, and it is proposed to publish greatly improved charts of nor- 
■—..i and extremes in the Review during the coming year. 

'^' )redietion of the weather is, to a considerable extent, condi- 

. " -^'1 the extent of the area from which telegraphic reports are 

. ,^v- ''^^i*- nay also be found to be true when we consider the 

.^«ibii . ring long-range seasonal i)redictions. A forecast of 

'- liv^io »i.. c.i^er of the weather for the whole of any month must 

. nt'^iv/iis^' ^**' ion the meteorologica' conditions over a very large 

., . ,h'» jr^/^^%- ''b" i?>nin»p}i«^'»'^ rniiw^ "'> «<"udied «> a uuit, and to 
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this effect, on the one hand, the principles of mechanics that apply 
to it must be sot forth in terse formulsB, while, on the other hand, the 
meteorological statistics must be presented for the whole globe in a 
similar manner, such that the complex mechanical interactions may, 
as far as possible, be worked out graphically. It is proposed to pub- 
lish in the Monthly Weather Review during the next two years a 
number pf contributions to this general study of the whole atmos- 
phere. Several purely mathematical papers are available, beginning 
with one by Mr. Joseph Cottier. This will be followed in due season 
by charts of the sea-level and upper-level isobars, isotherms, and 
winds, and by the results of the study of cloud heights and motions, 
upon which latter work Prof. F. H. Bigelow is now engaged. 

The prompt publication of these results will greatly stimulate prog- 
ress in knowledge. 

The new work in contemplation will probably add four charts on the 
average to each Monthly Weather Review and will increase the letter 
press by two pages of text and two of tabular matter. 

ORIGINAL INVESTIGATIONS AND REPORTS. 

Climatology. — The general character of the investigations conducted 
during the fiscal year under the subhead ''Climatology" embodied 
researches along the following lines : 

1. The study of such statistics as were accessible and available in 
connection with the climatic and seasonal distribution of the meteor- 
ological conditions prevalent at the inception, increase, and abatement 
of sickness and mortality, the purpose of such study being to deter- 
mine whether there is such a persistent association of certain climatic 
or meteorological conditions with any of the phases of sickness and 
mortality as to afford reasonable ground for the belief that the relation 
is in any manner one of cause and effect. 

2. Such investigation as it might appear practicable to make relative 
to the demands made by met-eorological conditions upon the heat- 
producing powers of the animal body. 

3. Such investigations as it might appear practicable to make rela- 
tive to the influence of meteorological conditions upon the vital activity 
of pathogenic bacteria. 

Some progress has been made along all three of the above indicated 
lines of research. 

Along the first line, statistical studies have been conducted with 
reference to the influence of climate, season, and weather upon sun- 
stroke and pneumonia. Along the second line, considerable attention 
has been given to devising some special apparatus which should 
approximate, as nearly as practicable, the thermic conditions of the 
human body, and with which it might be feasible to obtain an instru- 
mental approximation of the demands made by the general weather 
conditions upon the heat-producing powers of the human body; also, 
some experiments have been made to obtain a more or less concrete 
idea of the relation of the general meteorological conditions to the 
protective efficiency of clothing, as judged by the temperature between 
the different layers of clothing, while along the third line of study 
much thought has been given to planning some feasible methods of 
experimentation. Considerably more time will be required before it 
will be possible to give more definite details regarding the greater part 
of the matters that have so far been investigated. 

The subjects of sunstroke and the influence of the general weather 
AGR 97 14 
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conditions upon the efficiency of clothing have formed topics of pre- 
liminary papers contributed to the Monthly Weather Review (Novem- 
ber and December, 1896, and May, 1897) by Dr. W. F. R. Phillips, in 
charge of the section on climatology. It is hoped that more complete 
reports can be made upon these two subjects. 

The study made by Dr. Phillips of the meteorological conditions 
associated with the occurrence of sunstroke, particularly tl^ose which 
obtained during August, 1896, has apparently given some information 
that may be of importance concerning this class of morbid phenomena. 

From trustworthy information received in response to a circular 
sent out August 20, 1896, it appeared that 2,038 deaths occurred dur- 
ing that month which were directly attributed to sunstroke, as the 
term is ordinarily used and accepted. Although this number of 
deaths was unusually large, there was reason to suppose that the 
actual number of fatalities from the intense heat was much larger; 
and accepting the usually stated ratio of cases and deaths, the num- 
ber of persons that must have suffered in greater or less degree was 
something enormous. In 841 cases of sunstroke, the clinical histo- 
ries of which were obtained with more or less exactness, the fatality 
was 16.6 per cent, and were this rate assumed as the index of fatal- 
ity that obtained in general during August, 1896, the 2,038 deaths 
would have represented the occurrence of 12,277 cases of sunstroke of 
varying severity. 

From a comparative study of the sunstrokes and the weather prev- 
alent during their occuiTence, the following conclusions regarding the 
relation and influence of the meteorological conditions were reached: 

(a) That the number of sunstrokes followed more closely the excess 
of the temperature above the normal than it did that of any other 
meteorological condition. 

(6) That the number of sunstrokes did not appear to sustain any 
specific relation to the relative humidity. 

(c) That although the absolute humidity was greatest during the 
maximum of sunstrokes, yet it did not appear that its variation influ- 
enced the number of cases. 

(d) That the other recorded meteorological conditions — i. e., the 
atmospheric pressure, wind, rain, and state of weather — did not show 
any features that could be regarded as of etiological significance. 

Inasmuch as there appeared to be a closer association between the 
course of the sunstroke and the course of the atmospheric tempera- 
ture than between any other meteorological element or condition, an 
attempt was made to ascertain, if possible, what degree of tempera- 
ture was necessary or most likely to excite sunstroke. An examina- 
tion of the differe/it statistics appeared to show that there was empir- 
ical evidence for assuming that each locality had for its acclimated 
p>^abitants a particular sunstroke temperature or range of tempera- 
•..V., and for adopting as a provisional index of the sunstroke tem- 
icrature the normal daily maximum temperature of each climate. 
^bi« -»• ^- 'I'o^al standard ap'^i'*^'^' to the c^ff*^® ^ iunstroke as reported 
Ti I - >3^^-^^York ^ -wi. ^'"'^Q'^eipiii' ti^^^ ^^ »^hington, from 

n , ..., atntijaf .^^r»t. . I'lTT^A . * rhp followlug 

' ' •■ • ' /v •' i^^^ jv/ouirea wici* aailymean 

.i,x- -. n - » ightly above the normal max- 

1 --, ^^^ * .'• .oiiod in question). In Boston 

•Cix, -^xv » Washington 77 per cent of the 
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In the Ught of these results the f oUowing working hypothesis wa« 
proposed : Sunstroke becomes imminent during the summer months 
when the mean temperature of any one day or of several successive 
days becomes equal or nearly equal to the normal maximum tem- 
perature for the period. 

Also, an attempt was made to determine, by using such statistics 
as were accessible for other years, how far the hypothesis above stated 
could be depended upon as a criterion of impending danger from sun- 
stroke, with the result that it appeared to be a fairly good index for 
the eastern and central portions of the United States. No statistics 
were accessible for the States of the western plateaus. But, with 
respect to the above hypothesis, this caution is to be kept in mind: 
That although the hypothesis embodies certain plausible climato- 
logical conditions, it was evolved simply as an empiricism based 
upon quite a large number of facts, and that it does not rest upon a 
satisfactory knowledge of all the factors involved, and that even 
before it can be said to represent accurately an empirical relation it 
must be corroborated by a larger mass of statistics than are at present 
accessible. 

The rainfall of the United Staies, — The results of a study of the 
rainfall registers of the United States by Mr. Alfred J. Henry, with 
especial reference to the period 1871-1896, will shortly appear as Bul- 
letin D of the Weather Bureau, from which the following facts and 
conclusions are drawn : 

Observations of the rainfall in this country have been made at 
irregular intervals since 1738. In recent years the number of rain 
stations has been greatly increased, chiefly through the efforts of 
voluntary observers and private individuals interested in climatic 
research. While the material at hand is much greater than ever 
before, the lack of continuity in the registers of private persons is a 
most serious defect. Probably less than 2 per cent of the available 
registers extend over twenty consecutive years, too short a period to 
determine the true normal precipitation. 

The amount of rain that falls in any region, on the average, depends 
largely upon its geographic position with reference to (a) the ocean 
or other large body of water and (h) to the average path of atmos- 
pheric disturbances. 

The annual fluctuations of the rainfall of the United States during 
the ten years 1887-1896 are shown by the numerical value of Table I. 
The figures in the table represent the difference between the actual 
and the normal rainfall of each geographic district, plus (-|-) indi- 
cating the excess, in inches and tenths, and minus ( — ) the deficit. 
The figures ''-|-2.4" for New England, 1887, were obtained by com- 
puting separately the departure from the normal of the rainfall at 
each of the stations comprised within that district. The separate 
departures were added algebraically and the sum divided by the 
number of stations in the district, in the case of New England, 9. 
This operation gave the average departure for the district, viz, + 2.4 
inches. 
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Departures from the niyrmdl precipitation hy geographic districts {18S7-1 
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A cursory examination of the table shows that there has been a very '/ ' 
general deficiency of rain in the majority of years and iii almost all of 
the districts. Moreover, there does not seem to be any law of eom- 
pensstion by which a deficit in one district is balanced by a surplus 
in another. The South Atlantic and Gulf States, iu particular, show 
a marked deficit throughout almost the entire period. This fact nat- 
urally suggested an inquiry into the rainfall of the preceding ten 
years. The following statement shows the average precipitation at 
the principal AVeather Bureau stations in the region just mentioned 
for twenty consecutive years, in periods of ten years each: 
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'Vt .,>. /.v^juiec ii.jvenm^i,. . icwed from either of two stand- 
.v.uts, vi; (1) Either the rninfall of the first period was abnormally 
ligh and the apparent decrease in the second period is merely a return 
' lormal '"••'ditions, or (2) there has been a permanent decrease in 
...^ raiiiffii . ">.« first, proposition seems to be the more rational one. 
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The heavy rainfall on the Texas coast, where there is a marked de- 
ficiency, is largely due to the advent of cyclonic storms from the 
Gulf, which often have a very slow movement and give torrential 
rainfall for several days in succession. Thus, 8.70 inches fell on 
September 16-17, 1877; 8.40 inches on October 24, 1877; 8.24 inches 
on September 3-4, 1885; 16.53 inches on September 15-20, 1885. In 
the last-named case the rainfall at points less than 100 miles inland 
was not a fifth of the fall at Galveston on the coast. The movement 
of these storms, after passing several hundred miles northward, is 
much accelerated, and less rain is precipitated than on and near the 
coast. 

The seaward margin of the South Atlantic States is in the region 
of West India hurricanes, and naturally receives a greater amount of 
rainfall in years when these storms are prevalent. While these facts 
may partially explain the marked variation in the rainfall of indi- 
vidual years, they by no means fully account for the phenomenon. 

The variation between the rainfall of the 10-year periods, as shown 
by the above table, was not so marked elsewhere in the United States, 
although the fall of the second period was generally below that of the 
first. 

It was not possible to extend the comparison to earlier periods, 
except for portions of the older States, as New England, the Ohio 
Valley, and the middle Mississippi Valley. Here no positive evi- 
dence of a periodicity was obtained, although some sixty years of 
continuous observations were examined. 

Rainfall of the crop season, — The exact amount of rainfall required 
for the successful cultivation of crops has not been fixed nor can be 
in terms of rainfall alone. On the Pacific Coast and over compara- 
tively small areas in the arid regions wheat and other cereals are 
grown with a seasonal rainfall considerably less than 15 inches; but 
it should be remembered that the climatic conditions as regards tem- 
perature and humidity are somewhat different from those which obtain 
in the wheat region of the Northwest. The character of the soil, 
especially as regards its ability to retain moisture, is a very important 
consideration. It is said, in explanation of the fact that wheat is 
grown in eastern Washington, where the yearly fall is generally under 
18 inches, that the rainfall of winter and early spring is conserved in 
the soil, and is supplied to the plant by capillary action during the 
early part of the growing season. 

The average rainfall of Spokane, in the wheat region of eastern 
Washington, during April, May, and June, is but 4.5 inches, or about 
as much as falls in a single month in the wheat regions of the Missis- 
sippi Valley. It is quite obvious that the growth of the plant is not 
due to the rainfall of the spring and early summer months alone. 

A comparison of the seasonal precipitation chart (not here repro- 
duced) with the returns of the Eleventh Census confirms the view 
above expressed, viz, that the area adapted to the cultivation of 
cereals can be broadly defined by the line of 15 inches, or nearly that 
amount, of rain per season, although no hard and fast rule can be laid 
down. The valley of the Red River of the North, in Minnesota and 
North Dakota, is widely known as a famous wheat-producing region, 
yet the seasonal rainfall is a little under 15 inches from St. Vincent 
northward. 

The area included within the line of 15 inches and over of rain i)er 
crop season is practically coextensive with the territory east of the 
one hundredth meridian. The lower Missouri, middle and upper 
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Mississippi, and the Ohio valleys, the Middle States, and New Eng- 
land, however, receive on the average 20 inches and over of rain 
during the crop season. 

The least amount of rain that ever falls during the growing season, 
April to September, varies from about 22 inches in central Florida to 
10 inches on the Lower Lakes, and from about 15 inches at the mouth 
of the Mississippi to about 8 inches in northern Minnesota. 

The years of minimum rainfall or drought, from 1871 to 1896, fall 
in groups separated by irregular time intervals. The first group 
centers about 1871; the second, 1881; the third, 1887; and the last, 
1894-95. The drought of 1887 was severe in some months, but not 
consistently so throughout the entire season. The droughts of 1881 
and 1894 were widespread and severe. The former was confined prin- 
cipally to the States east of the Alleghanies, while the latter was felt 
from Nebraska eastward to Massachusetts and southward to Alabama. 
Prior to 1870 the few records available indicate a severe drought in 
Kansas and western Missouri in 1860, more severe than has since been 
experienced. Widespread drought in the central valleys and lake 
region was noted in 1863. The periods of extensive drought in chron- 
ological order are, therefore, 1860, 1863, 1870-71, 1881, 1887, and 
1894-95. There have been, of course, severe local droughts in various 
portions of the United States during the intervening years, as there 
must always be in a territory of such vast extent. 

The table below was prepared to illustrate the fact that generally 
the least rainfall may be expected to occur within a period of twenty- 
five years. The second column of the table shows the least rainfall 
of the crop season during the twenty-six years 1871-1896, and the third 
column the least ever recorded in previous years. 

In nine of the sixteen cases the year of least rainfall occurred prior 
to 1870, but the differences in individual cases are not great and dis- 
appear altogether in the general average of both periods. 

Least rainfally April to September, incltisivey at the stations named. 

[Inches and tenths.] 



stations. 



New Bedford, Mass 

Boston, Mass 

'H'ovidence, R. I 

^mherst, Mass 

^ew York.N. Y... 

S'ewark, N. J 

:>hiladelphia, Pa... 
Vashington, D. C . . 

Savannah. Qa 

Portsmouth, Ohio . 
Cincinnati. Ohio — 
jonisville. Ky 
M. Louis, Mo 

diami. Ml 

donticel^' owr 



1871-1896. 



13. 
18. 
16. 
13. 
12. 
12. 
10. 
U. 
19. 
12. 
12. 
14. 
10. 
13. 
10. 
11. 



2 in 1891 
9 in 1887 

3 in 1894 
9 in 1887 

7 in 1881 

1 in 1881 
3 in 1881 
3 in 1894 

in 1881 

8 in 1878 
6 in 1895 

6 in 1881 

7 in 1871 
3inl8n 

2 in 1871 

1 in 1875 
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Previous 
years. 



11.6 
11.8 
11.3 
11.8 
12.5 
16.4 
14.5 
16.7 

♦20.8 
t9.7 
11.9 

$15.4 

15.8 

8.1 

12.4 

9.7 



in 1849 
in 1836 
in 1836 
in 1836 
in 1849 
in 1845 
in 1825 
in 1860 
in 1857 
in 1334 
in 1870 
in 1856 
in 1870 
in 1860 
in 1863 
in 1860 
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Remarks. 



Continuous 
Continuous 
€k)ntinuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 



record 
record 
record 
record 
record 
record 
record 
record 
record 
record 
record 
record 
record 
record 
record 
record 



from 1814. 
from 1818. 
from 1882. 
from 1836. 
from 1836. 
from 1844. 
from 1825. 
from 1856. 
from 1837. 
from 1830. 
from 1835. 
from 1842. 
from 1837. 
from 1847. 
from 1866. 
from 1854. 



«* 






^1^- 



,f'AP+ *• 



* .1 ! 

•imi... 

■ 11* 



-••* '-•• *.•—■. ,. .~j oissinflf. 

t». J, I K>y y/-- J:^, jiiKs i.\j\^lM.\jdit 01 the 

■on Congress, the fifth annual session 

♦ ^i''., Dee*^^\ber 15-17, 1896, a report 

'eaf iri^p »f tho arid and subarid 
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Opportunity was taken to present the salient features of the tem- 
perature of evaporation, popularly known as the sensible tempera- 
ture, of this vast region. As has been elsewhere stated, the sensation 
o heat, which is usually referred to atmospheric conditions, depends 
not only on the temperature. of the air, but also upon its dryness, the 
velocity of the wind, and other circumstances. It was shown in the 
report that the high temperatures of the Southwest were mitigated in 
no small degree by the prevailing dryness of the atmosphere and the 
clearness of the sky, the latter tending to promote terrestrial radia- 
tion — an effective means of lowering the temperature of the night- 
time. 

The southwestern part of the United States possesses a climate 
intermediate between that of the tropics and the temperate zones. 
The sequence of weather is more uniform than in higher latitudes; 
the changes in temperature from day to day are less; rainfall is 
deficient; the sky is generally clear; insolation and radiation are both 
strong; the range of temperature from day to night is large, from 
25° to 35° ; the winds are generally light and evaporation is high. 

The concluding part of the report deals with the strength of the 
surface winds over the arid region and the time such winds are avail- 
able for driving windmills. It is shown that on the plains east of 
the Rocky Mountains effective winds (6 to 20 miles per hour) prevail 
about 50 per cent of the time; that on the eastern foothills of the 
Rocky Mountains and in sheltered valleys effective winds could not 
be depended upon more than 30 per cent of the time when irrigation 
is most needed. 

In the Great Basin, Arizona, and New Mexico, effective winds pre- 
vail from 30 to 50 per cent of the time, depending somewhat upon 
the nature of the land surface and the immediate environment of 
the wind motor. 

Storms, storrn tracks, and weather for eca^ing. — There was prepared 
and issued during the year Bulletin No. 20, Storms, Storm Tracks, 
and Weather Forecasting, by Prof. Frank H. Bigelow. The puri)ose 
of the bulletin was to create a more intelligent interest in the daily 
weather map, and to spread among the people at large some of the 
guiding principles of weather forecasting. It is very generally 
admitted that the forecasts and warnings of the Bureau find their full- 
est application to the varied interests of agriculture, commerce, and 
navigation among persons who have given the matter some study and 
who possess a rudimentary idea, at least, of the general principles of 
forecasting. The bulletin contains results that have been acquired by 
years of practical experience. Professor Bigelow treats the subject 
by months, beginning with August, when the atmospheric circulation 
is rather feeble and the eastward drift slow, passing gradually through 
the months of transition from hot to cold, finally reaching the win- 
ter months, whose characteristics are a boisterous circulation of the 
atmosphere, rapid eastward movement, and great alternations of tem- 
perature, pressure, etc. 

The origin of storms in latitude and longitude, their progressive 
motion and general characteristics, are tersely set forth in this work. 

Aerial work, — The results obtained with kites have been discussed 
in detail in a series of articles published in the Monthly Weather 
Review, Vol. XXIV. 

In the work of the preceding year special attention was given to 
producing a kite that would fly at the highest possible angle of eleva- 
tion consistent with a large angle of incidence; that is to say, if the 
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bridle of any kite is so set that its angle of incidence is, say 20®, then, 
if the action of this kite were absolutely perfect, upon a short string, 
it should fl}' at an angular elevation of 70°. Owing to the weight of 
the kite, the pressure of the wind upon the framework, and other 
causes, no actual kite could fly at so gr^at an angle under such cir- 
cumstances; but it was found possible, by means of certain improve- 
ments, to secure an approximation to the perfect kite in this respect, 
represented by a numerical efiiciency of from 90 to 95 per cent. This 
efficiency has lx)en calculated upon a mechanical basis similar to that 
employed in other branches of applied mechanics. 

In the work of the cuiTcnt j^ear, w^hile still retaining the improve- 
ments brought out in the preceding year, attention was directed to 
securing an increased pulling power for a given kite, other things 
remaining the same. What ma}'^ be regarded as a final solution of 
this element of the problem has not as yet been reached, but impor- 
tant improvements and discoveries have been made. Full details of 
these will be reserved for more extended presentation in a subsequent 
report. It will suffice for the present to say that an elevation of 7,500 
feet has l>een reached by a single kite carrying over 2 pounds in 
instruments, and the entire supporting action was secured from 41 
square feet of sustaining surface, yielding from 50 to 80 pounds pull 
on the line. 

Complete safety and immunity from breaking the main line is one 
of the most important factors in kite flying. This is the more diffi- 
cult to secure in proportion as the elevations aimed at are greater, for 
the reason that in such cases the strain upon the line must t^ increased 
until the margin of safety is comparatively small. 

Two imi)ortant improvements have been effected, both contributing 
to increase the safety of the operation of flj'ing a kite. 

The first of these consists of an improved method of bridling a kite, 
so that by securing a peculiar relation of the forces in action the pull 
upon the lino Unula to remain more nearly constant when great varia- 
tions take place in the force of the wind. Only recently has it been 
possible to fully develop the mechanics of the action of the forces in 
this particular case, and it is now believed that by the aid of this 
knowledge we shall in the near future be able to secure a still more 
perfect automatic regulation of the pull than has thus far been real- 
ized in the kites now in use. 

The second improvement, tending to increase the safety in kite 
flying, consists of what has been called the "safety line." This is a 
small piece of steel wire of the finest possible quality, inserted imme- 
diately between the end of the main line and the kite. If, for exam- 
ple, it is desired to protect the main line so that it shall not be strained 
to more than 00 pounds by the kite, then a "safety line" of such a 
size that ii will be broken by a strain of 90 pounds is selected. This 
line is inserted in such a way that it carries all the pull of the kite, 
and if, by any circumstances, the strain exceeds 90 pounds, the "safety 
line" will break. The kite, however, does not escape, but is immedi- 
ately held in restraint by means of a supplementary bridle that was 
previously a little slack, and which is fixed to the kite at such a point 
that when the kit(^ is flying from the supplementary bridle the pull, 
other things being the same, will l)e much smaller than obtains with 
the normal bridle. In actual work it has been found that the pull 
falls from about 90 pounds to about 50 pounds when the safety line 
breaks. The kite, therefore, continues to fly in a very satisfactoiy 
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manner, and it is sometimes difficult to say certainly whether or not 
a safety line has broken until the kite is landed. 

The general success attained in the experiments made prior to July 
1, 1897, has justified a considerable extension of the work during the 
ensuing year, the preparations for which are now well under way. 

Object of kite flying. — The object of perfecting an apparatus for 
more successfully flying kites is to secure meteorological observations 
at great altitudes above the surface of the earth. From a knowledge 
personally gained by many years' service as an official forecaster, I 
do not hesitate to express the opinion that we have reached the high- 
est degree of accuracy in the making of forecasts and storm warnings 
possible to be obtained with surface readings only. It is patent that 
we are extremely ignorant of the mechanics of storms; of the opera- 
tions of those vast yet subtle forces in free air which give inception to 
atmospheric disturbances and which supply the energies necessary 
to continue the same. It has, therefore, been the policy of the Bureau, 
during the last two years, to systematically attack the problem of 
upper air exploration, with the hope of ultimately being able to con- 
struct a daily synoptic weather chart from simultaneous readings 
taken in free air at an altitude of not less than 1 mile above the 
earth. 

It is believed that the method adopted by European investigators 
of sending up observers in balloons, or of liberating free balloons with 
automatic instruments attached, will be of very limited use in acquir- 
ing a more perfect knowledge of the forces that work about a storm 
center. The plan previously proposed by the Bureau of making daily 
balloon ascensions from a given station would give results of slight 
benefit to the weather forecaster. The plan on which I have been 
working the last two years is to secure a simultaneous view, by means 
of automatic instruments displayed at the same moment of time from 
many stations and elevated to a height of at least 1 mile. It is 
believed that simultaneous observations at a high level from many 
given stations (if the kites can be perfected to such a degree as to 
render it possible to secure daily observations) will ultimately result 
in a better understanding of the mechanics of storms. 

If the kite stations can be established and successfully operated 
day by day, we shall then construct a chart from the high-level read- 
ings obtained at many stations, and study the same in connection 
with the surface chart made at the same moment. Being thus able 
to map out the vertical gradients of temperature and pressure, as well 
as the horizontal distribution of these forces, on two levels, it is hoped 
to better understand the development of storms and cold waves, and 
eventuall}' to improve the forecast of their coming, extent, and rate 
of movement. To be sure, the success of this investigation depends 
on perfecting the appliances for carrying the instruments to great 
elevations. Effort will be made to successfully establish about twenty 
kite stations during the present fiscal year. If these can be success- 
fully operated, and if results are obtained which are useful to the 
forecaster, it is desired to continue them as a part of the Weather 
Bureau system; otherwise, they can be discontinued as soon as nega- 
tive results are showp.. 

Cloud tvork. — The international simultaneous cloud observations 
referred to in my last report, were concluded on June 30, 1897. AlK)ut 
7,000 observations for cloud heights and probably 2,000 pairs of 
ol3servations for direction and velocity were obtained at the primary 
station in this city. 
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The plan for a system of simultaneous observations over the whole 
world on the height, direction of motion, and velocity of movement 
of clouds was set in operation May 1, 1896, in accordance with the 
suggestions of the international committee having charge of this 
work. The United States Weather Bureau has undertaken to con- 
tribute its share to this study of the circulation of the upper strata of 
the atmosphere over the Northern Hemisphere, and accordingly 
established a primary station at Washington, D. C, and fourteen 
secondary stations in various parts of the United States to carry out 
these observations. The cooperation of the authorities of the War 
Department in maintaining a base-line station on the War, State, 
and Navy building for the theodolite work required in these opera- 
tions has been of invaluable assistance, because that site was the 
most favorable for the observations in connection with the telephone 
service. 

At the nephoscope stations a very large number of readings for the 
relative motion of clouds have been made. Much of this latter work 
was done by volunteers, in the interests of this investigation, who 
realized the necessity of exploring our storm phenomena more thor- 
oughly than heretofore. The Bureau has also collected on its charts 
during the past twenty-five years a series of cloud observations 
which are now to be drawn upon to provide fundamental data for 
this discussion. The "cloud year" ended for us on June 30, 1897, 
but some of the European observations will be continued longer, as 
there was delay in beginning the work at the time originally fixed. 

The three classes of data mentioned — from the theodolites, the 
nephoscopes, and the Weather Bureau charts — now affoi*d an oppor- 
tunity, for the first time, to study our North American circulation 
carefully. The observations are being reduced as rapidly as possible, 
and the necessary theoretical studies are intrusted to Prof. Frank H. 
Bigelow, who is endeavoring to reach definite conclusions,based upon 
sound data, as to the true theory of hemispherical circulation and 
other matters related to the origin and propagation of our storms. 
Much labor is required to handle the material, but it is expected to 
have the report ready during the year 1898. 
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U. S. Department op Agriculture, 

Division op Statistics, 
Washington, D. C, , October i, 1897. 

Sir: I have the honor to submit herewith a report of the work of 
the Division of Statistics for the fiscal year ending June 30, 1897, 
together with certain recommendations relative to the organization of 
the division and the scope of its work. My official connection with 
the division dating only from July 2, so much of the following state- 
ment as relates to the actual work of the division during the year 
mentioned has been taken from a report prepared for me by Mr. 
George K. Holmes, until recently chief of the Section of Crop Report- 
ing and now Assistant Statistician. 

Respectfully, John Hyde, 

Statistician, 
Hon. James Wilson, 

Secretary. 



WOBK OF THE TEAB. 

The preparation of monthly reports concerning the condition, acre- 
age, and production of certain products of the soil and the number 
and value of farm animals has been the principal work of this division 
during the year. These reports have been based on returns received 
from a corps of 56,700 regular correspondents, reporting monthly, and 
140,500 special correspondents, reporting at particular seasons of the 
year. 

REPORTS PRINTED. 

In addition to the Monthly Crop Reports, the number of copies of 
which ranged during the year from 172,500 to 200,000 per month, 
special reports to the total number of 325,000 copies were also 
published. 

A special report on The Number and Value of the Farm Animals of 
the United States and Animal Products, 1880 to 1896, presented the 
facts by States and Territories, and showed the percentage of increase 
or decrease, the average values, and the percentage of losses, with 
ratios to population. This report contained, also, an estimate of the 
number of farm animals in the world, by countries. 

Circular No. 1 was prepared in response to numerous requests to 
show the acreage, production, and value of certain principal farm 
crops in the United States from 1866 to 1895, with other data as to 
cotton and wool. The wheat crop of the world from 1891 to 1895, by 
countries, was exhibited in Circular No. 2. Circular No. 3 was con- 
cerned with the farmers' interests with respect to the standard of 
value, and Circular No. 4 contained the final estimate of the cotton 
crop of 1895. The effect of an exclusive land tax upon the farmers' 
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finances was considered in Circular No. 5; the final estimates of the 
cereal crops of 1896 were contained in Circular No. 6, together with 
an estimate of the world's wheat crop of that year, and Circular No. 7 
gave the preliminary estimate of the cotton crop of 1896. Two bul- 
letins were issued, one relating to "Railway Charges for the Trans- 
portation of Wool" and the other to "Freight Charges for Ocean 
Transportation of the Products of Agriculture." 

FOREIGN STATISTICS. 

Statistics of foreign countries respecting the production, imports, 
and exports of agricultural staples have long formed a somewhat 
prominent feature of the publications of the division, and although 
the amount of such matter published during the last fiscal year was 
smaller than usual, the subject was not altogether neglected. Com- 
munications from the European agent of the Department appeared 
from month to month in the reports of the Statistician, and similar 
information was received from some of the United States consular 
and diplomatic representatives abroad through the courtesy of the 
Department of State. 

BECOMMENDATIONS. 

OBJECTIONS TO PRESENT SYSTEM. 

Although my official connection with the Division of Statistics has 
existed only ninety days, it has been sufficient to impress me strongly 
(1) with the extreme cumbrousness of the existing system of crop 
reporting, (2) with the fact that the information obtained is utterly 
incommensurate with the labor involved in its collection, and (3) with 
the disadvantage under which the farmer labors in being placed in 
possession, so much less promptly than other citizens, of the informa- 
tion which the Department makes public from time to time concern- 
ing the condition of the crops in this and other countries. 

CUMBROUSNESS OP EXISTING METHODS. 

Eleven times during each year 7,500 persons report on the condition 

of the crops in their respective localities to 21 salaried State agents, who 

coordinate their reports and communicate the results — with the Stoie 

as the geographical unit — to the Department at Washington. At the 

same time that this is being done, 6,800 other persons are reporting to 

2,400 county correspondents, who similarly coordinate their returns 

and report to the Department, with the county as the geographical 

mit. The same mails that bring these State and county reports to 

Washington carry also similar reports from 40, 000 correspondents who 

'eport each for his own township, beat, magisterial district, or voting 

3recinct, and several times during the year the number is still further 

T^creased by the addition of 12,500 cotton correspondents, 15,000 mill- 

pi-s, elevator proprietors and grain dealers, and a variable number of 

nH '- vi nal farmers, selected from a list of 113,000, there being thus a by 

-.. ->T> ^t^ possibility that nearly 200,000 persons may report 

• •• tcv. ,v,i*oij apon the condition of certain selected crops. In addi- 

., ^rv f.h^Qr 115 transportation companies make monthly returns of 

^yjvxi^ f cotton shipped over their respective lines, with the 

>vr xuS '^^ o^W and destination. The individual reports received 

VoTr> ti,,.** rtixous af^"'*ies aggregate a number so large as to have 

tu iring- T^Qf ><3i "TApnrtia t^f\^\\ '*^vering from ten to forty 
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questions, for each x>erson employed upon their tabulation in Wash- 
ington, a number the full significance of which becomes apparent only 
when it is remembered that the work has to be performed very largely 
between the 1st and 10th days of each month. 

WHBBB THE SYSTEM IS WEAK. 

It would naturally be supposed that with so elaborate an organiza- 
tion — a force outnumbering the enumerators of the Federal census 5 
to 1 — the most complete and accurate setting forth of the agricultural 
condition of the country that can be arrived at by any means short of 
an actual farm-to-farm canvass would at all times be within the power 
of the statistician. As a matter of fact, however, this highly elabo- 
rate system is in several important respects exceedingly weak. The 
indefinite multiplication of crop reporters, whose only compensation 
is an occasional bulletin or a few packets of garden seed, unquestion- 
ably weakens the sense of responsibility on the part of the individual 
reporter and impairs that obligation to the faithful performance of 
duty which should accompany even the rendering of gratuitous service. 
Resignations, necessitating new appointments, average about 100 per 
day, all the year round; cases of indifference and neglect are unfor- 
tunately not less frequent. 

Furthermore, the handling of so enormous a number of returns 
within the few days preceding the 10th day of each month precludes 
that careful coordination of facts, that reconciliation of conflicting 
testimony, and that confidence in the final results arrived at which 
should characterize an ideal or even a reasonably satisfactory system. 
It is rarely that agricultural products are reported upon to the Depart- 
ment in units of quantity. In the main, the Department's method is 
one of comparative percentages, with the figures of the decennial 
census as a starting point. In the interval between two censuses, 
therefore, a cumulative error of only 2 per cent per annum would 
amount to one-fifth of the tiOtal production. A cumulative error of 5 
per cent per annum would produce the same result in four years; and 
if this possible departure from actual conditions is somewhat in excess 
of any that is known to have occurred, it is to the credit of my prede- 
cessors rather than to that of the system itself. 

A SELECT CORPS OP PAID CORRESPONDENTS. 

But unwieldy as is the machinery employed, I should recommend its 
dismemberment only in the event of provision being made for some 
slight pecuniary acknowledgment of the services of a carefully selected 
corps of correspondents, located mainly in the principal agricultural 
States. So marked is the geographical concentration of agricultural 
production in the United States that 25 States, or just half the total 
number, produce 98 per cent of the cotton, 95 per cent of the com, 95 
per cent of the barley, 93 per cent of the oats, and from eight-tenths 
to nine-tenths of the wheat, rye, buckwheat, tobacco, potatoes, and 
hay produced in the entire country. 

By the judicious selection, therefore, in not more than twenty-five 
States of a corps of intelligent and, if possible, experienced corre- 
spondents, each of whom should be paid 12 for each of nine reports 
and II for each of two reports, making 120 per annum, the Department 
would establish a system upon which it could rely for the due report- 
ing of all but a very small part of the total production of the principal 
crops, and it could safely depend upon its salaried State agents 
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for information concerning the minor agricnltnral States. I estimate 
the cost of such a system at not to exceed 130,000 per annum, and 
respectfully recommend that Congress be asked to make the necessary 
appropriation. 

TRAVELING INSPECTORS. 

As a further means not only of strengthening and unifying the 
statistical work of the Department, but also of bringing the Depart- 
ment itself into closer touch with the agricultural interests of the 
country, I recommend the appointment of five traveling inspectors, 
whose duties, somewhat analogous to those of the inspecteurs d'agri- 
culture of the French Government, shall include the periodic visita- 
tion of the State agents and county correspondents for the purpose of 
insuring a proper understanding on the part of those persons of the 
duties required of them and of securing absolute uniformity of 
method in considering and reporting upon the condition of crops; the 
submission of reports based on the inspectors' own observations at 
critical periods or in special localities; the careful watching out for 
those sudden developments or insidious changes in the agricultural 
conditions of particular sections of the country which frequently 
have far-reaching economic results before their importance, if not 
their existence, comes to be fairly appreciated, and various other 
functions with which such officers might advantageously be intrusted 
in connection with the work of this great Department. 

American agriculture, with its field of operations extending from 
the subarctic to the subtropic, representing a capital of sixteen thou- 
sand million dollars and constituting the direct source of subsistence 
for twenty-five millions of people, or nearly 40 per cent of the entire 
population of the country, is an industry of vast extent and exceed- 
ing complexity, and I know of no plan by which the Department can 
more readily keep itself informed as to its ever-changing conditions 
and growing needs than would be afforded by the employment of a 
properly equipped traveling officer in each of the five great groups of 
States into which the country may conveniently be divided, viz: the 
Atlantic, Pacific, Central, Southern, and Trans-Mississippi. For the 
salaries, transi)ortation, and subsistence of such officers I estimate 
there would be required not to exceed $20,000 per annum. 

QUALIFICATIONS OF STATE AGENTS. 

The Department's increased dependence upon the State agents 

renders it doubly important that these officers should possess all 

^hf^ qualifications necessary to the proper performance of the duties 

' 1 aired of them. The existing system of State grouping is very 

• -satisfactory, and I respectfully recommend the appointment of a 

•tttoistical a^^"^^ ^'^i each State, as was the practice of the Department 

r forrr-^T. ^ ,. , ^ iil'> a thorough acquaintaucc with the agricul- 

'•• •• r labilities of his State should be required of 

_^.. i. rnf -i^^^ge constitutes by no means the only 

'^ - -iDossible for a State agent to depend 

-•• ^'^^'iqrations in reporting the con- 

• I • " • ■" 'eports rendered absolutely 

J' LK.^ np ^'^rm the simple oper- 

'^r A.a c*vi.*c*ge. Still, the value 

' ' ' ^v.p^.oiii^ J u at^pends very largely upon his 

r- State, and the educp'^^ional test to which he 

ihr ilr r...'^Tni1 ahmilf' Vv -^f ^hi nost pr*M3tical Char- 
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acter. I strongly recommend that every new appointment be made 
for a probationary period of six months, in order that the qualifica- 
tions of the appointee may be put to a practical test before he receives 
a permanent appointment. 

MISDIRECTED ENERGY. 

With respect to the investigations carried on by this division in the 
past, there has unquestionably been a considerable misdirection of 
energy, and consequent waste of public money. As an illustration 
of this, it may be mentioned that although three-fourths of the annual 
buckwheat crop of the country is produced in three States and one- 
half of the remainder in three others, 50,000 correspondents scattered 
throughout the country have been called upon five times in each year 
to report upon the condition of whatever insignificant contribution 
might be made by their respective localities to the remaining small 
fraction of this comparatively unimportant crop; and this when wool 
was receiving only the most scanty and perfunctory attention and 
the great dairy industry of the country was entirely ignored. Simi- 
larly, timothy and clover have been separately reported upon from 
time to time in percentages of a full normal crop, when the Depart- 
ment was not in possession of any standard with which such reports 
could be compared, and when, too, not the slightest attempt was being 
made to ascertain the production of sugar or rice, or to obtain infor- 
mation relative to the viticultural, the truck, or other important 
industries that claim a share of the Department's attention. 

CROP CONDITIONS OF COMPETING COUNTRIES. 

But while the statistical investigation of our own domestic agricul- 
hire should be made much more complete than in the past, increased 
attention should also be given to the crop conditions of other coun- 
tries, especially of those which compete with the United States in the 
markets of the world. The creation of special agencies for this pur- 
pose, outside of the Division of Statistics, can never relieve the Stat- 
istician of the obligation resting upon him to keep himself informed, 
by agencies under his own immediate supervision, of the ever- varying 
conditions of foreign agriculture and foreign markets. 

EXTENSION OP INFORMATION TO THE FARMER. 

Lastly, the important question presents itself. How may the Ameri- 
can farmer be made to receive greater benefit from the collection of 
information designed primarily for his use? Hitherto a summary of 
the Monthly Crop Report has been telegraphed to the principal cities 
on the 10th day of each month, and between the 15th and the 25th a 
printed report has been mailed to about 200,000 persons, mainly farm- 
ers. During the last ninety days the printing and mailing of this 
report have been considerably expedited, and I hope to still further 
accelerate the publication of the report in printed form in the near 
future, so that its mailing shall begin within twenty-four hours of the 
transmission of the telegraphic summary. Even then, however, the 
Department will faU far short of doing its full duty to the farmer as 
regards the information in its possession as to the condition of the 
crops at home and abroad and the actual and prospective state of the 
markets. I believe the needs of the farmer in this regard would be 
largely met by the prominent display in rural post-offices of brief 
reports on the condition of the staple crops, on the prices ruling in the 
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principal markets, and on the prospective requirements of foreign 
countries. This could be done ten times in each year (preferably during 
the usual marketing season) at a cost not to exceed 11,000 per annum. 

REORGANIZATION AS A BUREAU. 

In conclusion, I desire to express my conviction that the work of 
the division would be much more effectively performed if the division 
had the advantage of a bureau organization. The largest permanent 
office of the Government engaged in statistical work, it stands almost 
alone in having merely a divisional organization. The Bureau of 
Statistics of the Treasury Department employs only 36 persons and has 
an appropriation for the present year of only $49,850. The Bureau of 
Foreign Commerce (until recently the Bureau of Statistics) in the State 
Department is one of six bureaus that altogether employ only 82 per- 
sons, at a total estimated expense for the present year of $135,220. 
The Bureau of Immigration employs but 9 persons, at an estimated 
cost of $10,560. The Office of the Comptroller of the Currency in the 
Treasury Department employs 90 persons, at an estimated expenditure 
during 1897-98 of $121,840, while even the Department of Labor has 
only 92 employees, though having the somewhat larger appropriation 
of $180,490. The Division of Statistics in the Department of Agri- 
culture, with an appropriation for the present year of $145,160, has 
127 salaried employees and a voluntary field force of nearly 200,000 
persons, extending to the most remot,e sections of the country. Of its 
various publications during the year 1896 there were distributed 
2,322,000 copies, and in addition to its immense ordinary correspond- 
ence, about 7,0()0 letters were written in response to requests for spe- 
cial statistical information that could not be supplied in printed form. 

ADVANTAGES OP BUREAU ORGANIZATION. 

Whether the crop-reporting agencies of the division continue on 
their present basis, or the recommendations I have respectfully sub- 
mitted should be favorably acted upon, in either event there will be 
a very large amount of administrative detail that can be most advan- 
tageously separated from the statistical work proper. This, if the 
division were made a bureau, would devolve largely upon its chief 
clerk, who would have general oversight of the employees and of all 
matters relative to supplies, disbursements, etc., that usually come 
within the province of such an officer. The divisions, the establish- 
ment of which I would recommend for a commencement, would be 
three in number — the first, to be known as the crop- reporting division, 
being charged with the tabulation of the returns received from time 
+o time from the regular crop correspondents and with the preparation 
it the material for the monthly reports; the second, to be known as 
he foreign division, to collect and coordinate the most complete and 
•<*i'able information possible as to the condition of the crops of other 
•'•untries and the prospective demands upon the exporting capacity 
■r the United States; and the third, to be known as the division of 
-jecial investigations, to conduct the numerous statistical investiga- 
ions which can not be made through the agency of the regular crop 
'**Dorters. 

estimate the a^^ditional expense that would be involved in this 
/t^drnization at ^^^^ ^ exceed $3,000 per annum, the greater portion 
■kf "'hi^^ <*<mouTT *....id ^"^ »*^"^ed ii >^her directions. 



SEPOET OF THE AFP0IBT1IE5T CLE&E. 



U. S. Department op Agriculture, 

Office of the Secretary, 
Washington, D. C, November 6, 1897. 
Sir: I have the honor to submit herewith a report upon the 
numher, aggregate salaries, and legal re8i<lence of the officers and 
employees of the Department of Agriculture stationed in Washing- 
ton, D. C, and also of the entire body of officers and employees of 
the Department of Agriculture, wherever stationed, on July 1, 1897. 
Very respectfully, 

J. B. Bennett, 
Appointment Clerk. 
Hon. James Wilson, Secretary. 



The following tables show the number of persons accredited to 
each State and Territory employed in the Department of Agricul- 
ture, the aggregate amounts of salaries i-eceived, and the per capita 
of same: 

Statement shotmng the number of officers and employees in the Department of 
Agriculture (including the Weather Bureau and the Bureau of Animal Indus- 
try) stationed in Waaliington.D, C.the State or Territory front which appointed, 
and the aggregate of their salaries or compensation, on July 1, 1897. 
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Statement nhowing the entire number of officers and em/jloyees in the Department 
of Agriculture appointed from each Stale and Territory and the District of 
Columbia, icherever stationed, and the aggregate amount of their salaries or 
compensation on July 1, JSST. 
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